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XXI. On the Tides in the Port of London. By J. W. Lussock, Esq., 
V.P. and Treas. RS. 


Read June 16, 1831. 


I HAVE the honour to present to the Society a discussion of observations 
of the tides made at the London Docks, in the form of various Tables, which 
show the time and height of high water, not only at different points of the 
moon’s age, but also for the different months of the year, for every minute 
of the moon’s parallax, and for every three degrees of her declination. This 
work has been accomplished by Mr. Desstou of the Admiralty ; but for the 
arrangement of the Tables, and the methods employed, I alone am responsible. 
The tides take place in the river Thames with extreme regularity, and, as 
the rise is considerable*, the observations are made with facility. Those upon 
which the annexed Tables are founded are made at the entrance to the London 
Docks; the time of high water, or the time when the water has just made its 
mark, is there noted ona slate by the watchman on the pier-head, generally 
only to the nearest five minutes ; this is afterwards copied in a book kept for 
the purpose by Mr. Peirse. I am enabled, through the kindness of Mr. Sotty, 
the worthy Chairman of the London Dock Company, to present to the Society 
the books containing the observations which serve as the foundation of 
Mr. Dessiou’s Tables. These observations are not made with sufficient care ; 
‘but they are valuable from the extent of time during which they have been 
carried on, as they were instituted soon after the opening of the Docks in 
1804, and have been continued without interruption to the present time. Iam 
not aware of any series of observations of the tides so extensive, except that 
made at Brest by order of the French Government. Mr. Perrse informs me 
that the observations of the night are generally more corrcct than those of 


* I believe about nineteen feet. I am not however able to speak with precision, not having yet been 
able to examine the observations of low water. 


380 MR. LUBBOCK ON THE TIDES IN THE PORT OF LONDON. 


the day, (which I was not aware of until lately,) because the persons in 
attendanee at night have nothing else to do than to look out for high water ; 
but in the day, owing to the press of business at the top of the tide, the water 
has fallen an inch or two at times before it has been noticed. The water 
remains stationary for some little time at high water, and therefore it is diffi- 
cult to fix the time of that phenomenon precisely, without the aid of some 
mechanical contrivance ; this will however I hope soon be supplied both at 
the London and St. Katherine Docks. 

I have also to present to the Socicty some observations of the tides made 
during one year at the East India Docks, under the superintendence of Captain 
EASTFIELD, and which were kindly undertaken at my suggestion : these obser- 
vations were made with great care, and may, I believe, generally be depended | 
upon to the minute. 

When the variations in the time and height of high water due to changes in 
the parallax and declination of the luminaries are neglected, the theories of 
Bernovuui and of Lapuace lead to the same results, and these results agree 
most remarkably with observation. The same agrcement is manifested in the 
circumstance that the variations of the interval between the time of the moon’s 
transit and the time of high water, and the variations of the height of high 
water from the mean height, are greatest at the equinoxes, and least at the 
solstices, or soon after ; and also that the height of high water increases as 
the distance of the moon decreases, that 1s, as her parallax increases. The 
difference between the heights when her parallax is greatest and least may 
be considered nearly a foot at the London Docks. 

The changes in the declinations of the sun and moon, and in the parallax of 
the moon, have a sensible effect both on the time and on the height of high 
water; the law however of these changes is so eomplicated, and the observa- 
tions are so imperfeet, that for the present I think it will be necessary to have 
recourse to empirical tables for their calculation. They are not in conformity 
with the theory of BErNoutu, which has, I believe, never before been com- 
pared with observation; nor can I reconeile them to the theory of Lap.ace. 
The constants which might be supposed the same for this port and for Brest, 
determined by means of these observations, do not agree with those determined 
by Lapiace from the observations at Brest. ‘The comparison would be ex- 
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tremely interesting, if the results of the observations at Brest were arranged in 
Tables similar to those which accompany this paper. In a classification of this 
kind it is necessary that the epoch of the phenomena should be defined by the 
minute of the moon’s transit; the day of the moon’s age is quite insufficient. A 
complete classification of this kind is desirable, because erroneous conclusions 
may be drawn from isolated portions of the curve; and it is necessary, in order to 
ascertain the agreement between theory and the fact, to compare them through- 
out the whole period or extent of the inequality whose effect is considered. 

- According to the theory of Bernouxu, and the Tables founded upon it, 
which are given in various works on navigation *, the variation in the interval 
between the time of the moon’s transit and the time of high water, due to 
changes in the moon’s parallax, vanishes or is equal to zero when the moon 
passes the meridian at 2 o'clock or 8 o'clock (or when 6— 6 —A-+ A, =0Oor 
180°). This is directly contrary to our observations, according to which the 
variation is the greatest at this age of the moon. See Table XV. 

According to our observations, the time and the height of high water are 
the same, whether the moon’s declination be north or south; if any difference 
obtain, it must be determined by more delicate means: nor is there any sensi- 
ble difference whether the moon’s transit be superior or inferior, as may be 
seen by Table XIII., where the observations for one month are separated, those 
corresponding to the superior and those corresponding to the inferior transits 
being kept distinct. 

The Tables XV, XVI, XVII, XVIII, XIX and XX are intended to fur- 
nish the means of calculating empirically the time and height of high water, 
taking into account the changes in the different months of the year, and also 
those due to changes in the moon's parallax and declination. By means of 
these Tables, Mr. Dessrou has calculated the times and heights of high water 
for the year 1826; and, having classed all the observations made at the London 
Docks in that year according to the different winds, has found for each a 
correction, which is given in Table XXJ. The variation or correction due to 
the wind depends, of course, also on its rapidity or force; it appears however 

* I have had occasion in the Preface to my “Account of the Traité sur le Flux et Réflux de la Mer,” 


of Danie Bernov.1, to point out an error which exists in several Tables of this kind, from the heading 
being reversed; but this error does not remedy the discrepancy in question. 
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generally to have but little effect on the tide. North-westerly gales raise the 
tide ; south-westerly winds depress it. 

Two maps are annexed to this paper, drawn by Mr. Waker; the one show- 
ing the time of high water on the coast of Great Britain, the other throughout 
the world, or at least in as many places as it has been ascertained. 

The following are the authorities from which these maps have been compiled. 

The Chart of the British Isles is taken from the observations and surveys of 
Messrs. M‘Kenzie, Spence and Murray on the South coast of England ; from 
those of Captain Hewerr and Mr. Tuomas on the East coast; France and the 
North Sea have been copied from the Admiralty Charts ; the coast of Scot- 
land is from M‘Kenzie, Captain Hupparr and the Admiralty Charts; and 
Ireland has been drawn from the surveys of Captain Wuire, Captain Huppart, 
Mr. Nimmo, &ce. &c. | 

In the Chart of the World, the Coast of France, Spain and Portugal is copied 
from the Admiralty Charts and the surveys of Torino; Africa from those of 
Captain Owen ; Newfoundland is from Captain Buttock ; Nova Scotia and 
the coast of the United States are from the Admiralty Charts ; South America 
and the west coast of North America have been copied from the Spanish Charts, 
and from the surveys of Captains Kine, Beecurey, Vancouver, &c. &c. The 
coasts of Persia, India and the Indian Seas have been taken chiefly from 
Captain Horspurew’s Charts and Book of Directions; Australia is from 
the surveys of Captain Fuinpers, Kine, &c. &c. 

It will be seen that the continents alter the direction of the cotzdal lines, (I 
inean the series of points at which it is high water at the same instant,) and 
that the progress of the tide is not always from east to west: in the Atlantic 
it is from south to north; so that it is high water at nearly the same time on 
the coast of Portugal and on the opposite coast of America. This remarkable 
circumstance is noticed by Bacon*. 

The map of the world is offered as a mere sketch, for our information on this 
subject is at present lainentably deficient. The map of Great Britain presents 


* De Fluxu et Refluxu Maris. Bacon’s Works, vol. ii. p. 81. ‘Idque non fortuito notatum, sed de 
industria inquisitum atque repertum, aquas ad littora adversa Europe et Floride iisdem horis ab utroque 
littore refluere, neque deserere littus Kurope cum advolvautur ad littora Floride, more aque (ut supra 
diximus) sgitate in pelvi, sed plane simul ad utrumque littus attolli et demitti.” 
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more details, and is, I trust, more accurate ; the time of high water being gene- 
rally well ascertained (as a first approximation) and easily observed on these 
coasts. Lines are drawn round the coast to mark the depth of the water: it 
is to be regretted that this method of indicating the soundings, which, accord- 
ing to Captain ALEXANDER *, is adopted by the Russians in their charts, is not 
more general. The tide which reaches the port of London is principally duc 
to the tide which descends along the eastern coast of Scotland and England : 
this branch of the tide meets the tide which comes up the Channel off the sand 
called the Kentish Knock. 

If when the tide is single, the height of the water is represented by a series 
of cosines, affected with constant coefficients; when the tide results from the 
union of two branches, each of this kind, the height of the water will still be 
represented by a series of cosines of angles, affected with other constant coeffi- 
cients, the periods of the inequalities being the same as before, but the epochs, 
or the times when they arrive at their maxima and minima, different. ‘This is 
shown by Lapiace in the Méc. Cel. vol. ii. p. 225. Fresnext has applied the 
same method (Mémoire sur la Diffraction de la Lumiere, p. 279.) to finding the 
resultant of any number of luminous waves of the same length. This method 
vests upon the superposition or coexistence of small oscillations, which may not 
be rigorously true; but it may be stated generally, that when the tide results 
from the union of any number of partial tides, the resultant of the whole may 
be considered as one tide, affected with inequalities, of which the periods are 
the same as the periods of the inequalities of the partial tides of which it is 
composed, but of which the magnitudes and the epochs are different +. It is 
owing to this cause that the high water in some places takes place only once 
in twenty-four hours, which is a case of interfcrence. 

I shall now proceed to explain the manner in which the annexed Tables were 
formed. 

Table I. was made by classifying all the transits of the moon which took 
place in the years 1808 to 1826 inclusive, and in each half hour; thus, all the 
transits were found from the Nautical Almanac which took place between 
twelve o’clock (a.m.) and half-past twelve (4.m.), the moon being above the 


* See ALEXANDER’S Travels to the Seat of War in the East, vol. ii. p. 101. 
+ If A cos (9 — A) represent any inequality, the constant 4 determines its magnitude, the variable 
@ its period, and the constant A its epoch. 
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horizon; the inferior transits of the moon between the same limits were inter- 


polated, and added to the rest. 


The mean of these transits for the month of 


January, with the equation of time, was found to be twenty-four minutes, and 


the inean corresponding time of high water 2"9™; the transits between half- 


past twelve and one, and in every succeeding half-hour, were treated in the 
same way. ‘The columns underneath are given to explain more fully the 
method eniployed, which was the same for all the Tables. 

All the details of these calculations are deposited in the library of the Society. 


1808 
1809 
1810 
1811 
1812 
1813 
1814 
1815 
1816 


Sa 


1817 
1818 
1819 
1820 
1821 
1822 
1823 





1824 





1825 





1826 





a 


Equation of Time’... 


Mean time of transit... 


Taste I. 


Time of Moon’s Transit from Nautical Almanac. 


January. 0 to 30’. 


January. 


28 


16 

6 
29 
14 

3 
22 
1] 
29 


* ‘The equation of time was generally taken for the 15th of the month, 
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int?. 
int?, 


intd. 
int4. 
int4, 


int?. 
int’, 
int’, 
int®. 


eee 


int’, 


January, 30’ to 1 hour, { 


January. | h. m. 
28 0 33 
29 0 56 int*.| 
17, 0 48 int’. | 
6 0 49 
oD 0 41 
15 0 35 int’.} 
3 0 39 
29 0 44 
1] 0 44 
29 0 34 int’ 
30 0 57 
18 0 56 
af 0 37 
26 0 33 
16 0 55 
5 0 47 int’. 
24 0 41 int’. 
1s) 0 31 int’. 
13 0 54 
2 0 32 int?. 
2 0 55 
20 0 36 int’. | 
20 0 58 
9 0 56 
24)| 107) 
: 44d 
spar lines 10 
pace 542 


| mena 











January. 


28 


16 


6 
25 
14 

3 
22 
ih 
29 


18 

7 
26 
16 

4 
23 
12 


Mean corresponding 
Time of High Water. 








h. m, § January. | h. m. | 
215 28 2 40 
er - 29 2 45 
2 0 17 2 30 
2 0 6 2 30 
2a 25 2 30 
2 0 15 2 35 
2 30 3 Q 25 
2 30 22 2 45 
215 1] 2 40 
2 35 29 2 45 
—_ 30 3 0 
1 45 | es ee 
215 18 Q 25 
1 45 7 te 5 
1 45 26 2 0| 
215 16 2 30 
2 10 5 2 20 
2 20 QA 2 35 | 
2:15) was 2 30 
. 13 2 45 
210 Q 2 25 
2 35 Q 2 30 
1 50 20 «123 
 . 20 3.04 
2 0 9 2 40 
2 20 oe vl 
22\147 30 24)161 30 
2 917. . eee 


Time of corresponding High Water from the 
Dock Books. 
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Hence I infer that neglecting the influence of the moon’s parallax and de- 
clination, when the moon passes the meridian at twenty-four minutes past 
twelve mean solar time in January, the time of high water at the London 
Docks is nine minutes past two. 

The other Tables, which result immediately from the observations, were 
formed in the same manner, and are, I trust, sufficiently explained by the head- 


ing which accompanies each. 


In the notation of the Méc, Cel. 


Let m be the mass L 
Day. declination Vv 
ue. hour angle nito—w 
i distance from the centre of the earth . 
of the sun. 
Hil. mean horizontal parallax 
i. longitude (, 
nm. mean motion in its orbit m 
w. obliquity of the ecliptic é 


The same letters accented at foot refer to the moon, w, being the inclination 
of her orbit to the equator; let also g denote the geographical latitude of the 
port, in the notation of the Méc. Cel. 90° — 4. 

Considering only the terms which are multiplied by the cube of the parallax, 
the forces which produce the phenomena of the tides are the partial differences 


of the function 


3m J (sin gsind + cos pcos dcos #)*—~ + See the Méc. Cel. vol. v. p. 168. 


According to the theory of Lapxiacs, this function being equal to 
> Acos (6 — 4), 6 being any variable angle depending on the time, and 4 anda 
constants, the height of the water at any given time is equal to 2 (4' cos (4 — 2), 
6 being the same angle as before, and 4’ and #’ other constants. 





Q 1 g 2 +n 9 
{ sing sin’ + cos gos cos 6} = it 7F = ee — 2 cos 26 — ‘cee cote cos 25 








+ 282 {cos(28— 28) + cos(28 + 24) } + R28 sin 20 cos 


o D2 
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If the longitude of the sun be introduced by putting for 6 its value from the 
equation 
sin 0 = sin w sin 1 


/ being reckoned from the first point of Aries, 





{ sin ¢ sind + cos ¢ cos cos 9 \ — “? (: - ) a sin? oa w 


ata =e L (: — _— “) cos 2 @ 


+ SSP SinY | cos (28 — 21) + cos (26-420) } 





: p) 112 
+ sin? w { 9° es st cos 21 


+ in? sin 25cos 6 

Considering the results of many years so as to destroy the effects of changes 
in the moon’s parallax and declination, and taking the mean of the times of 
high water when the moon passes the meridian at any given time, and twelve 
hours later, the tides, owing to the united action of the sun and moon, depend 
on the terms 


3m IT cos? sin? w 
se ecletenmntatintetinteenttannntttmammetianieenan ] | ed 
a ( 5 ) cos 2 8 


3 mIT3 cos? ¢ sin?w 


i 7; { cos (2 8 — 2) + cos (28+ 21 } 





9 4 9 


nf 


3 sin2 2 } 
, 3m I13 sin2w , cos? g sth cos 21 
m TI3 2 in? 
| Smt COS a¢ a) cos 24, 


and the height of the water will be represented by 





in? 
Amir a 8 “) cos (24 — 2a) 


9 
eal 


> 13 : 
ae — sin®w cos (29 —21— 2a) + cos (29 + 21 — 2a) 


+ CI13sin?wcos 2 


—— —— 
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+ 4,m, II, (: - a) cos (26, — 2A,) 
This expression coincides with that given by Lapnace, (Méc. Cel. vol. v. 
p. 169, at foot,) when the terms multiplied by sin‘ > are neglected, 2¢t-+o—mt 


(in the notation of the Méc. Cel.) being equal to the hour angle 6 at the equi- 
noxes and solstices, that is, when /= 0, 90°, 180° or 270°; but Lapnace neg- 
lects the term cos 2 J. 
LapLaceE supposes that 
A=(l+nz2z)B mob eno) B 
n being the mean motion of the luminary in its orbit, and x an indeterminate 
quantity, to be determined by the observations. Making these substitutions, 
differentiating the expression for the height to find the time of high water, and 
supposing dé=dé andw=a, 
sin? w cos 2 1 
Y (14n2)(1 a) 
+ C'sin (26, —2a,—21) 


mfl? (1 +72) m IT3 Sin? wcos 21 
cos (28, — 26—2A, +2A) + 3 €08(2 8, — 28-24, 421 
m,II,? (1 + 2,2) : 2m,{1 3 CE Ee ad mer) 


+ C’cos (28, — 2a, — 21) 


a ia) obese 2a, ey 4 TEs 


PRUnaGI a) iF Sin (28,—26—2a,+ 2a) 


tan (29,-2a) = 











C' being a constant different from C, 4 and 4, being the values of those varia- 
bles at the instant of high water. 

If we consider the mean of all the months of the year, column A, Table III. 
ml? (1 +272) 
m, le (1) + 22) . 


m{I3 (1 +22) Of 9h. 
ae aE naa 26 2A, + 2A) 


sin (29, —29 —2a,+ 2a) 








tan (26, —2A,) = 


The constants which enter into this expression may be determined by means 
of column A. The mean of this column is 14 25™; I therefore take 
Apa l! 257 AS Apa Nh 25m 


mII3 (1 + nz) 
m, 11? (1 + 2,2) 


passes the meridian at 25 and at 5". I take 


= tangent of twice the difference of the interval when the moon 


mU> (1 +2*) _ g.svgagsg 


Ts: m s+ 22) 
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When the moon passes the meridian at three o’clock, 6 — 6,—2%-+ A, = 15°. 


log. sin 30° = 9.6989700 log. cos 30° = 9.9375806 
9.5784858 9.5784858 
9.2774558 9.5160164 = log. 3281 


log. 1.3281 = .1232308 _ 
_9.1542250 = log. tan 8° 7! or 32! 38” in time 
26,— 2/,= — 32! 38", 6 —A,= 162, 6 = 1" 25m — 16™ = J) Om 


{n this way the following Table was ealculated. 





Interval between the Moon’s Transit 


Time of | and the Time of High Water. Error 
Moon’s of 
Trausit, |" =. =) . ale.) eeemeCalculationsl 
Observed. Calculated. ; 
h h. m. haem. m. 
0 Ways 1 56 — | 
1 1 42 1 4) — |] 
2 1 26 1 25 — ] 
3 1 11 1 9 — 8 
4 56 54 — 2 
5 A5 44,1] — 0.9 
6 42 4] =e 
7 ae 58.7 il. 
8 1 23 ] 25 + @ 
9 1 56 1 56.3 + 0.3 
10 2 10 ye — 1 
1] Wg 3) 2 1" 





4 OK 


Aceording to Table III. the establishment * of the London Docks is 1» 57™. 
Adding ten minutes, the establishment of London Bridge is 2" 7™, The esta- 
blishment of the London Doeks aceording to Mr. Buxrrt, who has ealculated 
the times and heights of high watcr in the river for many years, is 2". 
Mr. Buxerr’s ealeulations are founded on tables eonstrueted by the late Captain 
Huppart, which have not been published. 

In the Philosophical Transactions, vol. xui. p. 10, FLamsTeEp gives “‘ A 
eorreet Tide-table, showing the true times of the high waters at London Bridge 
to every day in the year 1683.” It appears from his remarks that the earliest 
Tide-tables whieh were ealeulated for the Port of London were made on the 
supposition that the tide always followed three hours after the moon’s transit. 


* By the establishment of any port is meant the time of high water at new and full moon. 
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The Annuaire du Bureau des Longitudes and various works on navigation 
give 25 45™ for the establishment of the Port of London; it seems therefore 
probable that the high water takes place now much earlier than it did formerly. 
It is generally admitted that the constant 4 — A, is the same at different ports ; 
this, however, requires to be confirmed by accurate determinations, and is one 
of the most interesting questions in the theory of the tides. BerNoutu makes 
this constant 20° or 1" 20™ only in time; LapxiacEe adopts the same value, 
though not expressly. Berrnouuirs Table for finding the time of high water, 
which is given in the Annuaire du Bureau des Longitudes, and in works on 
navigation, is quite inapplicable to the Port of London on this account, even in 
the mean distances of the moon, as the following comparison will show: 


Interval between the Moon’s: Transit 


Time of and the Time of High Water. Error 
Moon’s of 
Transit. Calculation. 


Observed. Calculated. 








m 
57 
26 
56 
42 
23 


aad 


The Table in the Annuaire for the year 1829 was made use of; the Table in 
that for 1831 differs from that only in form. 

If . = 4, the greatest tide takes place at new and full moon. 

The quantity 4 is called by Lapxace the fundamental hour of the port.—Ex- 
position du Systéme du Monde, p. 289. 

I shall now compare the heights of high water, calculated by means of the 
same constants with those given by observation column B, Table V. 

According to the preceding theory, the height of high water 


= D + E {cos2 (9, —A,) + 3788 cos 2 (9 — A)? 


Dand E being constants to be determined by observation. 
When the moon passes the meridian at two o'clock, 26,—24,=0, 26-—2,=0 
eight o'clock, 26 —2A,=0, 26—2A= 180° 
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Hence by column B. Table V. 

22.80 = D+ 1.3788 £ 

19.483=D+ .6212E 
Whence D = 16.68 and log. E = 64819, E = 4:448 
When the moon passes the meridian at 


: the height of high water = 16.68 + 4°448{1 + .3788} = 22.80 

3or 1 do. do. = 16.68 + 4.448{cos8° 7! + .3788cos 22°} = 22.64 

Aor 0 do. do. = 16.68 + 4.448{ cos 15° 25! + 8788 cos 44° 30'/} = 22.17 
5 or Il do. do. = 16.68 + 4.448{ cos 20° 45! + .3788 cos 69° 30'} = 21.42 
6 or 10 do. do. = 16.68 -+ 4.448 {cos 22° 2! — .3788sin 8°} = 20.56 

Zor 9 do. do. =16.68 + 4.448{cos 15° 45’ —.3788 sin 44°} = 19.79 

8 do. do. = 16,68 + 4.448{1 — .3788} = 19.43 


The following Table gives a comparison between theory and observation. 





Time of Height of High Water. Error 
Moon’s of 
Trapsit. | (ae |) a eee |) Calculation. 
Observed. Calculated. 
hig Ft. re Ft. 
0 22.46 aoe |? — .29 
1 p44 F604 22.64 — .08 
2 22.80 22.80 0 
3 22.59 22.64 + .05 
4 22.10 22 la + .07 
5 21.28 21.42 + .14 
6 20.37 20.56 + .19 
7 19.56 19.79 + .23 
8 19 43 19.43 0 
9 20.10 19.79 — .ol 
10 20.92 20.56 amen) 
1] 21.85 21.42 — .43 





I shall now endeavour to show that the expression for tan (2 4, — 24,), p. 387, 
line 13, does not satisfy the observations. 
When the moon passes the meridian at 2 o'clock 6— 6 —’+A,= 0. 


—(€' sin 21 


tan (26 ar Tear 


nearly. 


When the moon passes the meridian at 8 o’clock, 6 — 6 — 2+ 4, = 90° 
— C'sin 21 


3 
ee + C’cos2l 
m {1,3 


tan (29, —-2a,) =- 


nearly. 
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At the end of May /= 45° nearly, and then according to Table III. when 
the moon passes the meridian at 2, the interval between her transit and H. W. 
is 15 16™ nearly ; when the moon passes the meridian at 8, the interval be- 
tween her transit and H. W. is 1" 38™nearly. The variation or difference being 
in the one case—5™, (15 20™— 14 25™ = —5™), and in the other + 13”, 
(1h 38m — 12 95m = + 13%), 

The formula gives in the one case 

tan (26,—21)=—C' 


and in the other 
= /6y 
i m ILS 
m,{} 3 


tan (26,21) = 





according to which the variation or difference should be in both cases of the 
same sign: hence the variations or differences — 5™ and + 13™ are not owing 
to this inequality. 

It is possible that this discrepancy may be owing to the terms which have r} 
in the denominator; but the observations are made so carelessly that I shall 
not attempt to take these terms into consideration. 

The discrepancy which [I have pointed out is sufficient to show that Table IIT. 
cannot be represented by the expression of p. 387, line 13, whatever value be 
given to the constants employed: this discrepancy is not confined to the epoch 
I have noticed, but extends throughout the year. 

Neglecting this discrepancy which not only prevents the expression above 
from representing the observations, but must also [ think vitiate any conclu- 
sions to be drawn respecting the mass of the moon; in April when / = 0, and 


when the moon passes the meridian at 5, the interval is 0 34™ 
oe ee Ze 14 
gh 14m — 34m = J) 40m 
I may suppose 











fant" — tan 25° — mT" (Lt ne) ein Thy pen SI 
mei a,c)  mIP +n,2)(1 sin? w 
2 
$ ‘n2 
4663 = 3788 + "7 9 
mil (L$ a) (1 — 3 ) 
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from which equation combined with the equation 


mis (l+n2z) __ 


—__. ~-_-__ = .3788 
mil (1 + 2,2) af 


1 + zx may be determined. 
The theory of Lapiace differs essentially from that of BerNouLui, in sup- 


posing the constants to be modified by local circumstances, which considera- 
l+nz 


tion introduces the factor ; 
+ 0,2 





According to the observations at Brest, 1 + 2x7 = 1.01891,1-++-n, 7 =1.25291 





mis (l-+nz) _ 31 mil? (1 +22) ogre 
PTE We a 








Whence 


“mils = 
log. ais 96283227 
which gives the mass of the moon equal to that of the earth divided by 74.946. 


If m,, be the mass of the earth, by an extension of the third law of Kepzer, 
ee is nearly equal to the ratio of the squares of the periodic times of 
d i i 


the moon about the earth, and of the earth about the sun, or of their mean 
motions. This ratio is known very accurately to be .0748013. Hence neglect- 
ing m, with regard to m, we have 


m IIS 


(mm, — nes 


] —— : 
If we neglect the factor ; ae which is nearly unity; 





m Tis 


log. m, 11? = 9.57846 





m TIS 
(m, + m,,) 01,3 
a 
m,-+- m,, 67.7" 


log = 7.74782 log, sa = 1.83064 
j 


which gives the mass of the moon equal to that of the earth, divided by 66.7. 
Astronomers will, no doubt, concur in following the opimion of Lapiacr. 
“ En considérant la pétitesse des quantités qui m’ont servi a déterminer l’ac- 
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croissement de action lunaire et en réflechissant que ces quantités sont du 
méme ordre que les pétites erreurs dont l’application du principe de la coéxist- 
ence des ondulations trés pétites aux phénomenes des marées est susceptible ; 
je nose garantir l’exactitude de cette valeur de la masse lunaire, et j’incline 
a penser que les phénomenes astronomiques sont plus propres a le fixer.” 

A very slight change in the interval employed produces a considerable 
alteration in the mass of the mcon. 

After differentiation dé was supposed = dé, but since the time of the moon’s 
synodic revolution is 29.530 days, and that in this time the hour angle of the 
moon is less by one circumference than that of the sun, 





9 
18= 35339 4 

The observations of the times and height of high water in different months 
of the year may be nearly represented by neglecting in the expression for the 
height, the term of which the argument is 2 4-+ 2 / — 21, but it is not easy to 
see why the coefficient of this inequality differs so much from that of the in- 
equality of which the argument is 2 6 — 27 — 24, the cause of this difference 
must be clearly established before the theory can be considered complete. 

If J, be the longitude of the moon reckoned from her perigee, and increased 
by a constant, considering the terms depending on the changes of the moon's 
parallax, the height of the water may be represented by 


m II? cos (2 9 —2A) 
+m113 {cos (26, —2a)+C (cos (26, —2a,—1) +cos(29, —2a,+ 1)) } 


or 
m IT cos(2 6 — 2A) +m, 11,3 {1 + Ccosi,} cos (29, —2A,) 


He Ah a es ae, 

in ee Cee © 

tan (20, — BN) Tm UIs cos (2020 — 24, + 2A) 
m,11,3 (1 + Ccos1,) 





According to this formula, the variation in the interval which elapses between 
the time of the moon’s transit, and the term of high water, is equal to zero 
when the moon passes the meridian at 2 o'clock or 8 o’clock; and this is the case 
whatever value be given to the constant C, or the constant which I have sup- 

3 E 2 
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posed to be included in the angle /: this result is directly contrary to obser- 
vation, as may be seen by Table VIII. This difficulty may be got over by sup- 
posing the coefficients (C) of the angles 24,—2a,—J and 24 —2a,+/ to be 
different; it remains however to assign the cause of this difference. 

Not having been able to satisfy myself with respect to this and other discre- 
pancies, I shall not attempt to form any Tables from theory for the purpose of 
calculating the effects due to changes in the declination of the luminaries, and 
in the parallax of the moon; but I hope that no great length of time will elapse 
before the results contained in M. Desstovu’s Tables will be confirmed by more 
accurate observations here and elsewhere, and that the problem of the tides 
will meet with the attention it deserves, no less practically than in connection 
with Physical Astronomy, and particularly with the determination, even if im- 
perfectly, of the mass of the moon. “ Les marées ne sont pas moins interes- 
santes a connoitre, que les inégalités des mouvemens célestes. On a négligé 
pendant long-temps de les suivre avec une éxactitude convenable, 4 cause des 
irrégularités qu’elles présentent ; mais ces irrégularités disparaissent en mul- 
tipliant les observations.”—Exp. Syst. du Monde, p. 289. 

The Tables XV. XVI. &c. present irregularities, owing to the comparative 
paucity and the imperfection of the observations. M. Dessiou has therefore 
formed Tables from these, in which these irregularities are arbitrarily removed: 
these Tables are published in the Companion to the British Almanac for 1832, 
and no doubt represent the phenomena rather better than the former. As, 
however, these alterations are arbitrary, I have preferred giving here the re- 
sults of the observations without any change. The observations employed were 
taken in all cases indiscriminately from the Dock books. 

I have now only to express my acknowledgements to the Committee of 
the Society for the Diffusion of Useful Knowledge, and to Mr. Ponp the late 
superintendent of the Nautical Almanac, who have given me M. Dgssiovu’s 
assistance in forming the annexed Tables. 
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INDEX. 


TaB.eE I. Showing the time of High Water at the London Docks, correspond- 
ing to the mean time (reckoned from noon) of the Moon’s Transit in each 
month of the year; from 13,073 observations made between the Ist of 
January 1808 and the 31st of December 1826. 


II. (Interpolated from Table I.) Showing the interval between the Moon’s 
Transit and the time of High Water at the London Docks, for every 
month in the year. 


III. Formed from the preceding, by taking the mean of the interval when the 
Moon passes the meridian at any given time, and twelve hours later. 


IV. Showing the height of High Water at the London Docks, corresponding 
to the mean time of the Moon’s Transit in each month of the year; from 
6638 observations made between the Ist of January 1808 and the 31st of 
December 1826. 


V. (Interpolated from Table IV.) Showing the height of High Water at the 
London Docks. 


VI. Showing the time and the height of High Water at the London Docks, 
corresponding to the mean time of the Moon’s Transit for every minute of 
her horizontal parallax ; from 5414 observations made between the Ist of 
January 1808 and 3lst of December 1826. 


VII. (Interpolated from Table VI.) Showing the interval between the Moon’s 
Transit and the time of High Water at the London Docks, for every 
minute of her horizontal parallax. 


VIII. (Interpolated from Table VI.) Showing the height of High Water at 
- the London Docks for every minute of the Moon’s horizontal parallax. 


IX. Showing the time and height of High Water at the London Docks, 
corresponding to the mean time of the Moon’s Transit for every three 
degrees of her declination north and south ; from 5372 observations made 
between the Ist of January 1808 and the 31st of December 1826. 
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X. (Interpolated from Table IX.) Showing the interval between the Moon’s 
Transit and the time of High Water, and the height of High Water at 
the London Docks for every three degrees of her declination north and 
south. 


XI. (Interpolated from Table IX.) Showing the interval between the Moon's 
Transit and the time of High Water at the London pias: for every three 
degrees of her declination north or south. 


AIT. (Interpolated from Table [X.) Showing the height of High Water at the 
London Docks for every three degrees of the Moon’s declination north 
or south. 


XIII. Showing the time of High Water at the London Docks corresponding 
to the mean time of the Moon’s superior and inferior Transits ; and also 
the heights of High Water in the month of June; from 1090 observations 
made between the Ist of January 1808 and 31st of December 1826. 


XIV. (Interpolated from Table XIII.) Showing the interval between the 
Moon’s Transit and the times of High Water, and the height of High 
Water in the month of June; the interval and heights corresponding to 
the Moon’s superior and inferior Transits being distinguished. 


XV. Showing the difference in the interval between the time of the Moon’s 
Transit and the time of High Water, and the mean interval (Column A. 
Table III.) in different months of the year. 


XVI. Showing the difference in the height of High Water and the mean height 
(Column B. Table V.) in different months of the year. 


XVII. Showing the difference in the interval between the time of the Moon's 
Transit and the time of High Water, and the mean interval (Column A. 
Table III.) for every minute of the Moon’s horizontal parallax. 


XVIII. Showing the difference in the height of High Water and the mean 
height (Column b. Table V.) for every minute of the Moon’s horizontal 
parallax. 
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XIX. Showing the difference in the interval between the time of the Moon’s 
Transit and the time of High Water, and the mean interval (Column A. 
Table III.) for every three degrees of the Moon’s declination. 


XX. Showing the difference between the height of High Water and the mean 
height (Column B. Table V.) for every three degrees of the Moon’s decli- 
nation. 


XXI. Showing the influence of the direction of the Wind on the time and 
height of High Water. 
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TABLE I, 


Showing the time of High Water at the London Docks corresponding to the mean time 
vations made between the Ist of January 






























































January. | February. March. April May | June, 
Moon’s | Corre- | No. || Moon’s | Corre- | No. || Moon’s | Corre- | No. |} Moon’s |} Corre. | No. || Moon’s Corre- | No. || Moon’s } Corre- | No, 
Transit. | sponding} of || Transit. | sponding| of || Transit. | sponding| of |} Transit. {sponding} of || Transit. | sponding} of || Transit. | sponding} of 
P.M. H.W. | Obs. |} P.M. awa | Obes|| ©. ~W. | Obs.|| P.M. H.W. Obs. P.M H.W. | Obs. | M. H. W. | Obs, 
h m | h gm h m h m h m h m h m h m hm h m h m h m 
0 24 2 9); 22 || 0 26 | 2 17.8} 19 || 0 23.5| 2 25.8] 26 || 0 17.5) 2 17.8] 23 | 0 42 2 5.5} 23 1015812 3 318 
0 54.5} 2 341 24 |} 058 | 2 45 | 25 |] 0 53.2) 2 48 | 26 1/0 47 | 2 38.2) 20 | 0 43.5 | 2 26.5] 21 | 0 44.2] 2 25 : 20 
1 24 3 1; 20} 127 13 7.5] 25 || 1235/3 5 | 221115 | 2 57.2) 23) 1 12.5} 2 46.8] 21 1] 1 14.2 | 2 465) 97 
1 55 3 20 | 24 |} 159 | 3 31.5] 21 || 1538.5] 3 32 | 28 | 1 46 |3 21 | 23] 1 42.2) 3 INS) 2251 46 | 3 10am 
2 24 3 47 | 27 || 2 28.5) 3 51.5} 25 || 2 24.2) 3 52.5) 23 || 2 16.5) 38 42 | 22) 2112) 3 29.5) 222 16 ~| 3 32.0 
2 30 4 8/22] 3 O | 4 18.2] 25 || 255 | 4 14.2) 25 |) 2 46.8) 4 45] 20 || 2 42.2) 3 51.5] 21 || 2 45 3 54.5 | 22 
3 24 433 | 27 |} 3 30 | 443 | 2413 25 | 4 32.5) 24 1/3 14 | 423 $19] 38 105] 4 95] 20)13 14 | 4 18,2} 2 
3 34 1 59 27 30915 #2) 20 || 3 55.5) 4754 22 || 3 43.2] 4 39 19 |i 3 42 4 35.8| 26 | 3 45 4 42 j; 24 
4 26 5 26} 24 || 4 27.8] 5 26.5] 23 || 4 262/519 | 24413 15 3 | 23] 4 11 456 | 22 | 4 15 5 8 {ze 
4 50 5 50 | 25 | 5 "32) 5 5at2 | 25 4 4 53.5) 5 37-21 2ON§4 43 |) S02) 197 442 5 28 | 21 14 46 | 5 37.2| 26 
3 20 6 25 | 26 || 5 31.5| 6 18.5 1922 || 5 23:3) 6 0.8} 200'5 Wo] & 45.2) 215 Sell 5 44.8} 25 | 5 17 6 8 | 24 
5 36 6541/2811 6 0.2) 6 39.8) 19 || 5 56 | 6 23.2| 24 || 5 48.8; 6 11 | 22 |] 5 43 6 19.5} 24 | 5 46 6 39 | 23 
| 

626 | 719}23]] 629 |715 | 21 |6 24 |6 508] 21 16 15.8|6 43 |25|16 98] 64551201616 | 714 | 95 | 
6 390 757 | 2411 7 0.5) 7 44.2) 19 || 6 55 | 7 24.3] 23 | 6 47 | 7 *17.8)] 20 || 6 39 7 22.5} 2616 46 | 752 | 25 
7 24 $30 | 2411 7 29 | 8 22 | 19 )| 7 25.5] 7 55.2} 21 || 7 16.5) 8 4.5| 24 || 7 11 816 | 28 |} 7 15 8 34 | 22 
7 56 913 | 25 || 7 58 | 8 57 | 18] 7 55 | 8 48.2; 93 || 7 49 | 9 2.2; 231), 7 415; 9 8.8) 2417 46 | 9 TOR 
S20. dee 2 8 28.2; 9 44.5] 22 || 8 24.5, 9 42 | 23) 8 15.5] 9 49.8) 21 || 8 12.5) 9 54 | 26 | 8 17 9 58.5 | 23 
8 56 | 10 41 | 23 8 58 |10 34.5] 16 | 8 55.2110 37.8] 22 || 8 41.5 |10 34.2] 23 || 8 43.8 }10 48.5) 27 | 846 }10 42 1 23 
9 27 | 11 22 | 20 || 9 28.5]11 20.2] 23 |) 9 24.2111 21.5! 22 | 9 14.8]11 27 | 26] 9 12.5 j11 22.5] 21 || 916 111 17.5} 23 
9 54 | 11 56 | 23 9 59.512 4.5) 18 || 9 54 (12 3.5) 25°) 9 45.212 “W5) 240) 9 405 Tobie | 946 |11 51 19 
10 25 | 12 29 | 18 |} 10 29.2112 34.8] 21 ||10 24.2 |12 38.5} 22 {10 15.8)12 32 | 24 10 10.8 j12 24.5} 25 110 15 {12 21 | 23 
10 538°) 12568 ZIaiM) O53! 22 110 53.8113 4.51 25 10 45 113 0 25 110 40.5 112 50.5] 22 ||10 45 412 48 | 20 
1] 24 | 13 23 | 24 111 380 |18 36.5} 18 11 25.2/13 31.2) 27 |]11 15.5418 23.5] 22 11 11) {13 18.2) 25 |/11 14 1138 12 | 19 
11 56 | 13 48] 21 1/11 59 |14 O | 21 [11 54.2|13 54 | 21 |11 45.8]13 53 | 26 |j1] 41.2 [13 42.5) 21 fll 45 {13°39 ie 
12 26 | 14 13 | 23 |/ 12 28.2)14 20 21 12 24 = |14 21 28 |112 16.5114 12.2| 22 12 10 {14 1.5) 21 112 15 114 0.5] 20 
12 56 | 14 35 | 21 [112 58.8)14 42.8] 23 ||12 54.2)14 38.2| 22 ||12 46.5 }14 34.2) 22 |/12 40.2 |14 26.8] 23 112 45 114 22 | 20 
13 26 | 14.58 | 22 1} 13 28.5)15 6.2) 23 |]18 21 115 6 25 13 14.814 56 22 1113 11.2 |14 46.5| 22 |]18 14 [14 45 | 20 
13 54 | 15 19 | 21 VIB 59 [15 26.5} 22 13 55 [15 29.5 | 97 13 44.5 lO 254 2Ia13 4185 |1S eg 20 |113 45.5 [15 9 | 2 
14 26 | 15 47 | 28 |) 14 29.5/15 52.2] 27 14 25 115 50.5) 20 [114 14.9 ]15 37 21 14 10 (15 25 21 114 17 ~=|15 32 {22 
14.57 | 16 11} 28 }/15 0.216 165) 20 ||14 54 {16 10.5) 25 14 44.5115 59 | 22 |114 41 415 46.2] 23 |14 47 [15 55 | 
15 26 | 16 33 | 28 || 15 29.5/16 39 | 24 |115 23 J16 32 | 22 1/15 165/16 19 | 21 115 10.5 16 10 | 20 15 15 $16 17 4 22 
15 54.417 8} 25 [116 1 {17 1.2] 25 1115 52 16 52 | 21 15 47 «116 38 | 21 15 38.2 116 30.2) 20 15 46 |16 41 | 25 
16 26 117 31 | 27 1116 81.5)17 27.8) 20 ||16 23 |17 16 26 1116 15.5117 2.2) 19 ||16 9.2 |16 54.8] 25 116 16 |17 10 | 22 
16.55 | 17 57 | 24116 59 117 45) | 20 (16 55.5117 38.5] 22 16 45 117 22 | 22 116 44 417 23 | 26 1116 45 {17 36 | 24 
17 26 | 18 25 | 27 || 17 32 118 12 23 1/17 24 117 57.2) 20 117 16.2]17 45 22 |\17 12.2 |17 50 22 117 15.5 18 6 26 
17 56 | 18 55 | 25 117 59 [18 39.2; 19 7 50.5 {18 23.8] 20 117 46 118 13.5] 20 ||17 40.5 |18 16.8; 23 |}17 46 {18 41 | 25 
18 24 | 19 21 | 24 |} 18 26.518 58 | 18 18 23 {18 53.8) 24 [118 13.2|18 41 19 118 10.5 J18 50.5} 24 118 15 119 13 | 22 
18 56 | 20 2 | 24 |] 18 58.819 36.8} 25 1/18 54 [19 29.5) 20 1118 44 119 16 25 18 40 {19 3f 26 {118 45 j19 50 | 30 
19 27 | 20 40 | 23 1119 29.5/20 8.5] 17 ||19 23 |20 1.5] 23 1119 15.5/20 5 | 24 119 10.5 |20 15.5) 24 1119 17.5 }20 38 | 2 
19 56 | 21 22 | 23 |19 59 |20 50.8| 20 |/19 53.5 20 46 | 22 119 45 120 54.5] 21 19 40 [21 5 | 261/19 46 j21 26 | 21 
POC2E 1 Zi aspe es 20 28 421 39:2 ee 20 23.3 21 44 | 23 1/20 14.5 /21 39 | 24 1120 11.5 [21 58.5] 27 1120 14 [21 57 24 
20 55 | 22 44 | 20 || 20 59.21/22 29.2) 20 (20 54 [22 40.5| 25 120 45.5 122 37.2] 26 20 41.8 |22 46 24 20 45 (22 42 | 2 
21 De | 23 28 | 22 121 388 123 MM.2) 19 ln 24.3123 24.8) 22 121 16 |23 22.2| 23 121 11.2 |23 23 | 26 |21 17 $= |28 23.5) 24 
21 S54 | 23 56H | 21 21 57.5123 56.2)| 19 121 53 B4 4.5) 23 21 45.2124 3.5) 25 21 425) p4 0 25 (121 46 [23 55.5] 20 
22 2H | 24 20 | 23 [1 22 28.8)24 29.5 | 21 (22 23.5 24 43 26 22 13.8 |2-£ 29 22 |/22 11.2 |24 30 94 1122 15 |24 23.5) 2 
99 57 1198 OLS 0 25 4 93 122 55.5125 7.2| 27 122 45.8|25 4 80 ||/22 40.2 |24 58 21 1/22 47 |24 51 22 
332 | 25 26 1 2) 0238 3) 125 31.8) 20 | 23 26 25 35.5 | 23 1123 17 |25 31.2) 20 123 8 (25 23.5| 26 123 17 |25 17 \azt 
23 So) Zo 49/8 20 ZE OF 128 357 21 123 54° [25 57.6 | 22 23 45.8125 55 22 | 23 41.2 |25 44 22 |123 46 [25 40 "ize | 





Nea 
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TaBe I. 


(reckoned from noon) of the Moon’s Transit in each month of the year; from 13,073 obser- 
1808 and the 31st of December 1826. 


July. September. October. November. 


{ 
| December. 





No. {| Moon’s Corre- | No. || Moon’s Corre- | No. 
of || Transit. | sponding| of || Transit. | sponding] of 
Obs.|| P.M. JIB .. |Obss || SPRL. H. W. | Obs. 


Moon’s | Corre- j No. heey Corre- 
Transit. onding| of ransit. | sponding 
P.M. oe W. | Obs. P.M. H.W. 


Moon’s Corre. | No. | Moon’s Corre- | No. 
Transit. |sponding; of | Transit. | sponding; of 
P.M. | H.W. bs. | P.M. H. W. | Obs. 










































































hm{h m h m |h m ih m |h m hm /|h m heme ji m hm {hm 

0 21 {| 2 11 19 | 019 wal? 22 110 9 2 ld 26 || 0 O me « 24 123 59 1 51 92°80 13.2] 1 58 22 

049 | 2 32 20 31.5 | 2 45 23 | 0 40 2e3G 25 || 0 30 2 26 23 || 0 29 27 9 20 | 0 42 2219.2) 19 

1 20 | 2 57 23 | 1:19 o 0 20 {| 1 10.5} 2 59 24,1 71 2 48 235 | 0 59 2435 2. eo 2 2 38 .5| 20 

150 | 3 18 23 | 1 48 3 27 26 |) 1 41 3 24 24 || 1 4) 3 7 23 1 1 3i1 eB OO PV ill 40.2)3 6 22 

2 20 | 3 41 wo | 2 19 3 49 25 |) 2 10 3 43 20 |} 2 2 oa) | 21;h2 1 3 16 20 || 2 11 3 23 23 

mor} 4 5 25 || 2 48 4 14 WNW 2 393) 4 3 27 || "2) a2 3 50 20 |f2 31 3 35 22 || 2 41 & 46 22 

3 21 | 4 33 24 1) 3 20.5) 4 35 24 3 10 420.5) 20 ||"3° 3 4° 8 | 20983) 1 4 0 20 || 3 11 4 11 23 | 
Bol | 4 357 27 | 3 495|)5 O 23 || 3 39 4 44 22 || 3 3il 4 28 20 || 3 31 4 20 22 | 3 4l A 34 24 

m21 | 5 23 23 || 4 19 5 25 Zo tee 9 5e 2 || 430 4 16 21 84 3 4 44 23 24 11.5|5 O 26 

4 50 | 5 50 26 || £ 50 5 47 25 |) 4 40 oecG 20 4|\\'4 29 a oS 22 |'4 33 o> 2 2188 4 42 Gye Bae 8 25 

mor | 6 19 23 || 5 20.5! 6 14 22 || 5 12.5 | 5 56 2m to E a 33 24 4'5 O 5 33.520 85 115) 5 57 24 

moe | 6 51 23 | 5 49 6 36 22a 41.3) 6 17 19 |} 3 31 6 57.0) 20 B5e29 |} 64.5; 2S | 5 41 6 3l 28 

mon) 7 24 | 22)}618 17 6 22! 6 10.5 640 | 21] 6 1 623 | 205 59 | 6 35 23) kG 12 713 | 26 

6 50 | 7 50 27 | 6 49 4 33 241116 41 7 10 22 11 G6 32 72 | 20 | 6 31 713 26 || 6 42 7 46 24 

721|8 36 ; 23 17 19 Sr12 Ss 2leke 11.5 | 7 45 21) 7 4 f° 42 \e2a) i 7m 1 |8 3 2447 ll 3S 26m | 27 

mao | 9 17 21 | 7 48 8 51.5] 22 ||} 7 42 8 34 Za | s blo) 538o8 (217 29 | 851 23 1 7 41 2 15 23 

Beas | 9 58 21 | 8 19 9 39 Mei 13 9 27 et lige o9.0 ) 9625 22 | 8 1 9 44 26 1 8 10 9 54 25 

§ 51 110 33 20 | 8 50 he 29 23 Wis 41) 110 22 2271178 29.3 110 13 25 8S 81 {10 29 24 || 8 43 |10 35 26 | 

| 

5 23 |1ll 14.5! 23 } 9 20.5511 12 | 22 || 9 11.5 |Il 14 23 N18 59a i11 4 27 FO SO TT 1S 25 9 1 {11 :16:=«| «22 

9 53 |11 49 211950 11 55.5| 21 || 9 42 |11 48 B39 31 {il 52 2£| 9 30 /|11 50 25 119 41 j11 51 23 

10 23 12 23 22 110 18 +/|12 23.5] 20 ||10 12. |12 30 23 10 GO |I2 21 26 110 O {12 14 23 10 12 12 19 23 

10 53 |12 5a 19 10 48 (12 55.5| 22 |/10 41.5 |12 59 23 10 30 |12 49 26 }10 31 {12 47 25 ||10 41.5 12 55 20 | 
11 238 1138 19 23 111 18 {18 22 23 11 9 {138 19 ORE Leite 15 25r mle 1 ils 12 22 1111 10 {13 17 21 | 
11 53 113 47.5) 21 ||11 48.5 13 47.5 | 23 ||11 40 |18 49 27 \11 31 |18 48 | 25 |11 30 j18 33 | 21 }11 389 «~H1S 34 | 20 


| 
129314 65/21/1290 1418 | 26/1210 fs 14 | 23 21 
12 53 |14 35 | 22 |)12 51 1441 | 24 12 39 [14 34 | 23 [12 29.5 
13 20 14 58 | 23:13 185115 4 |21 1810 114356 | 27] 
1351115 16 | 21113 48 {15 27.51 26 113 41 |15 185/25 |13 30 |15 85] 24113 30 |14 57 | 23 13 41.5115 10 | 95 
1420 15 41.5| 25 14.19 |15 50 | 26 1412 115 405/03 (14 0 15 98 | 99/14 1 (15 17 121 1414 [15 31 | 21 


14 3 | 28;12 0 
14 51 16 6.5] 20 |}14 50 {1612 | 238 1441 [16 3 | 22 14 29 15 45 | 23 #14 30 [15 38 | 20 14 43 [15 52 | 21 


lf 25) | 23 112 29 
lf 44 | 22 |12 58 


12898 lis 58. | 23 
12 40 |14 22 | 22 
13 11 |1f 45 | 21 





met fd fom 

Hm bee 2 
—_ 
CH 
bo 
S 





Meer 6 31.5) 29 15 19 116 35 | 221115 10 |16 22 | 23 | 
15 52 516 56.5} 25 


Lime See22uito = O8415859.5 27 a15 11 = i6"12 | 23 
16 23 | 22 |/15 30 {16 20 | 22 (15 42 |16 40 | 25 
16 48.5) 23 115 59 {16 40 | 20)16 12 |17 5 | 28 
17 11 | 20/16 30 {17 12 | 24 |\16 40.5 ]17 32 | 24 
L7asOe 2a ly 1) 17 dd | 24 O17 1K 18 «2 | 29 
17 56 | 238 }17 80 |18 4 | 20))17 42 [18 33 | 25 


15 50 |17 O | 27/15 39.5/16 43 | 21 115 30 
meets 26 | 27 16 22 (17 23 | 2216 9 7 5 | 23 flG 1 
16 52 117 55 =| 26 1/16 51.5 |17 47.5| 23 116 40 |17 30 | 22/16 31 
ipe2? 118 21.5} 2317 19 {18 11.5) 23 117 11 ~+|17 48 | 2347 05 
17 50 18 51 | 26 pt? 48 (18 33.5} 22 17 41 {1815 | 19/17 31 





is 29 |21/18 0 11839 |26/1812 ho 6 | 26 
19 1 | 24/18 31.5119 13 | 25/18 41 |19 44 | 24] 
19 39 120/19 2 12015 | 23/19 9.5|20 33 | 24 
20 34 | 26 19 30 |20 52 | 23119 40 121 3 | 98 
21 33 | 23/119 59.5(21 41 | 26/2012 121 52 | 25 | 
22 20 | 28 |120 29 22 22 | 23/20 40 |22 40 | 293 


18 22 19 21 | 28/18 195 19 2 | 25 |18 10.518 40 | 20)18 2 
18 51 19 54 | 24 118 50 (19 36 | 22 118 41 {19 11 | 19 118 30.5 
19 20 20 83 | 23 \19 20 2010 | 23 )19 10.519 44 | 21/19 0 

19 49 21 15 | 22 1950 (2058 | 21 19 41.5 |20 38 | 21 |/19 39.5 
20 20 21 54 | 24 120 19.5 21 43 | 24 120 11 


20 50 (22 39 | 22 20 49 \22 32 | 21 120 41 | 





22 27 | 20 |120 31 








23.15 | 25 |\!21 0.5123 9 | 26/21 13.5|23 18.5] 25 
23 50 | 23 121 31 |23 47 | 24 |/21 42.5 23 45 | 19 
24 28 | 29 [22 1.5/2417 | 23 2211 |2414 | 22 


mee) Po 16.5; 22 21 19 |23 9 | 28/2110 1238 9 | 22 


21 51 123 538 | 21}2151 23 53.5) 23 |21 40 123 53 | 25 
22 20 |24 22 | 20 22 21 [24 27 | 21 |22 10 (24 26 
22 50 24 51.5| 21 

23 20 be 22 | 22 | 


22 51.5 24 55 | 22/22 40 |24 58 | 21 |22 32 25 22 31 |24 43 | 22 fe 41.5|24 45 | 99 








23.19 [25 23 | 21 28 9.5125 24 | 26 |123 2 |25 20 | 24 |122 59 5 10 | 19 


| 


| | | 23 10.525 10 | 20 
23.49 25 41 | 22 93 39 25 50 | 22 23 31 25 40 | 22 23 28 (25 30 | 23 


23 41 25 34- | 21 


23 51 


25 46 | 24 
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(Interpolated from Table I.) 


Showing the Interval between the Moon’s Transit and the time of High 
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MR. LUBBOCK ON THE TIDES IN THE PORT OF LONDON. 
Water at the London Docks for every month in the year. 


Moon’s 
Transit. 
Mean Solar 
Time. 
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Tape III. 


Formed from the preceding by taking the mean of the interval when the 
hoon passes the meridian at any given time, and twelve hours later. 



















May. | June.| July.| Aug. Sept. | Oct. | Nov. | Dec. Aton! 


a eee mm ee 
r] 


Mean Solar) High | High | High | High | High | High | High | High | High | High | High | High A 
ime, Water. | Water. | Water. | Water. | Water. | Water. | Water. | Water. | Water. | Water. | Water. | Water. . 


ne “NN OT SS Se 
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Moon's | Jan. | Feb. |March. April. 
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= 
B 
o 
=| 





h m hm ih m Nom See Mey bh mah m [gh hmtf{h mj 

0 0 |152]159 2 4/155/150)153/157/2 6/2 41154115011 571 

030 1145/1151 154/148]143]145|156|1581155]1 4411 44/1 50] 

10 /139{1 45 146/139]135}1 41} 150] 150] 145] 1 34} 135 1 42] 

130 | 133 {138 1 38|131]1 28/134] 1 43/1 43] 1 37/1 261129] 1 35} 

20 1125]129 129/120] 1 20/125] 137] 134{128/116]119] 1 261 

230 | 120) 1 o4 0g 10 | 112) t 9) 29) 1 254% 118 1 S| bo 9) loess 

Sm 1 Ie | 1 17 ee eee ite, hor, 1is|1 7)\1 Pest La 

330 |/1 S{1 11 059/055/1 0}1 9/114/1 81056|/050/057/1 34 

mii 6j1 3 050/048/055!1 6/1 8/1 010 47]0 42/0531 0565 

430 |1 2|057 0131042/058/1 3/1 1/051!040|/040|049/]051f 

5 0 1059} 0 49 034103871051) 1 1] 055] 0 43 | 0 31) 0 35 | 0 47 | 0 45 | 

5 30 105910 43 029] 036/053 | 059] 051] 037/026! 035] 050] 0 434 

6 0 1058 | 0 40 028/038/056/1 0/0 47 | 0 32] 0 24/0331 0 55] 0 42 | 

630 |056|0 40 0301/045/1 2]1 21045/030]029/042]1 2/0 44! 

0} 1 5 | 0 41 040/059|113/1 6/0 47/033/038;1 0/1 8] 052; 

730 1111 {0 46 058/116/128/118}056/047]/1 5/122}121{1 5] 

8 0 | 123 | 0 56 119/1 38711 38{1 28/1 12/110] 1 29/1 4111 37| 1 235 

$20 |135]1 11 141/156/1 49}138]129/134) 146/155 ]151]1 394 

9 0 {149/133 21/2 9/159/148}1451155/2 9/211]/2 2/156] 

930 | 158] 1 46 213/21612 5/155]156]|2 2 208 2018 helio 5} 

10 0 |2 2/2 2 216/217|2 7|159}2 5/214/2 24/215 /2 6[2 10] 
1030 |2 3|2 3 2 162 14N\2 6) 2 2)2 &\ 17) 2 20)2 14|2 7/1210) 
mo }i2 2i\2 7 214/212/2 1/2 1/2 6/215/216)/211/2 5/2 8] 
1 2 3 2 2 l 1 2 Wi2 TOUS 10) 2 3) 157 273) 
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402 MR. LUBBOCK ON THE TIDES IN THE PORT OF LONDON. 


TaBLe IV. 


Showing the Height of High Water at the London Docks corresponding to the mean 
time of the Moon’s Transit in each month of the year; from 6638 observations made 
between the Ist of January 1808 and the 31st of December 1826. 












January. February. | March. April. May. | June, 


Moon’s | Height | No. Moon’s | Height | No. |, Moon’s | Height | No. || Moon’s | Height! No. || Moon’s | Height | No. || Moon’s | Height 
Transit. of of Transit. of of | Transit. of of || Transit. | of of || Transit. of of || Transit. of 
P.M. Tide. | Obs. — P.M. Tide. | Obs. |; P.M. Tide. | Obs. || P.M. | Tide. | Obs. | M Tide. | Obs. P.M. Tide. 
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hm Feet, hm Feet. h m Feet. hm | Feet. | h m Feet. hm Feet. 

O24 | 22 | 22 || 0 26 | 22.73] 19| 0 23.5) 22.87] 26 || O 17.5] 22.8 | 23 || O 12 | 22.75) 23 | 0 16 | 22.47 

0 54.5] 22.33] 24 || 0 58 | 22.69| 25 | 0 53 | 22.8 | 26 || 0 47 | 23.03] 20 || 0 43.5] 22.76] 21 | 0 44 | 22.4 

1 24 | 22.42/20} 1 27 | 29.75] 25 || 1 23.5) 23 | 22 || 1 15 || 22.97) 23) 1 12.5) 22.95)21 | 1 14 4 22/68 

1 55 | 22.79] 24 | 159 | 22.7 | 21 |) 1 53.5] 22.77} 28 | 1 46 | 22.85) 23 || 1 42 | 22.89) 22) 1 46 | 22.5 

| 224 | 22.6 | 27 | 2 28.5) 22.98/ 25 || 2 24 | 22.79] 23 || 2 16.5) 23 | 22 || 2 11 | 22.98) 22 || 2 16 | 22.58 
255 | 22.71| 224 3 0 | 22.72) 25 || 2 55 | 22.42) 25 || 2 47 | 22.83 ah 2 42 | 22.52| 21 || 2 45 | 22.5 | 22 
3 24 | 22.46] 27 | 3 30 | 22.30] 24 | 3 25 | 22.5 | 24 |] 3 14 | 22.42] 19 |] 3 10.5] 22.45] 20 || 3 14 | 22.18} 22 
3 54 | 22.19! 27 | 3 59 | 22.23) 20 || 3 55.5) 22.4 | 22 || 3 43 | 22.17] 19 || 3 42 | 22.09/ 26 || 3 45 | 22.1 | 24 
4 26 | 21.92} 24] 4 28 | 21.81/ 23 || 4 26 | 21.83) 24 || 4 13 | 21.83) 23)) 4 11 | 21.78) 22/04 15 | 225 ae 
455 | 21.7 | 25 | 5 3 | 21.8 | 25 || 4 56 | 21.44) 20] 4 43 | 215 | 19) 4 42 | 21.383] 21 | 4 46 | 21.36) 26 
1 5 25 | 21.06] 26 | 5 31.5] 21.17] 22 || 5 24 | 21.17) 20 || 5 11.5) 21.02] 21 || 5 11 | 20.7 | 25 || 5 17 | 21.02) 24 
15 56 | 21 | 28] 6 O | 20.46/19 | 5 26 | 20.56! 24 |] 5 44 | 20.28} 22 || 5 43 | 20.13) 24 | 5 46 | 20.68] 23 
6 26 | 20.15| 23) 6 29 | 19.6 | 21] 6 24 | 19.92.21 || 6 16 | 19.88) 25 || 610 | 19.98 \,208) Naaiamie20. crime 
6 55 | 19.85] 24 | 7 0.5) 19.37] 19 | 6 55 | 19.3 | 23 || 6 47 | 19.08] 20 || 6 39 | 19.83] 26 || 6 46 | 20.2 | 25 
7 24 | 19.73| 24] 7 29 | 18.5 | 19 J 7 25.5) 19.3 |'21 || 7 16.5} 18.92] 24 | 7 11 | 19.74) 284) 7 15 | 19.73 022 
756 | 19.25) 25 | 7 58 | 19.1 | 18 | 7 55 | 18.81) 23 || 7 49 | 18.94) 23 || 7 41.5] 19.74] 14 |] 7 46 | 19.86] 27 
8 26 | 19.85| 21 | 8 28 | 18.94} 22 || 8 21.5) 19.25] 23 | 8 15.5) 19.25) 21 | 8 12.5) 20.15| 26 || 8 17 | 20.06) 23 
8 56 | 19.89] 23 | 8 58 | 19.3 | 16 | 8 55 | 193 | 22 || 8 41.5] 19.48} 23 || 8 44 | 20.28] 27 Il 8 46 | 20.56] 23 
9 27 | 20.23] 20 || 9 28.5] 19.85] 23 | 9 24 | 20.06) 22 | 9 15 | 20.4 | 26] 9 12.5] 20.99| 21 | 9 16 | 20.7 | 23 
9 54 | 20,871 23 | 9 59.5] 20.2 | 18 | 9 54 | 20.46) 25 945 | 21 | 24 | 9 40.5] 21.19| 24 | 9 46 | 21.08] 19 

| H | 

10 25 | 21.08] 18 | 10 29 | 20.97; 21 10 24 | 21.04] 22 | 10 16 | 21.51] 24 | 10 11 | 21.72) 25 || 10 15 | 21.28) 23 
10 53 | 21.44] 21 | 11 0.5) 21.45} 22 110 54 | 21.52] 25 |/10 45 | 22 | 25 || 10 40.5) 22.28] 22 10 45 | 21.75) 20 
1] 24 | 21.5 | 24 11 30 | 21.21] 18 | 11 25 | 22.12] 27 11 15.5] 22.69) 22 ||11 11 | 22.39] 95 || 11 14 | 22.12] 19 
21 || 11 59 |) 22.22) 21 22.34 | 21 22.56/ 26 |11 41 | 22.75] 11 | 11 45 22 



































September. | 

Moon’s | Height . || _Mcon’s Height | No. ||; Moon’s } Height | No. | Moon’s | Height . || Moon’s i . || Moon’s | Height 
Transit. of | Transit. of of || Transit. of of || Transit. of ‘Lransit. of of || Transit. of 

P.M. Tide. ; Tide. | Obs. || P.M. Tide. | Obs.|]| P.M. Tide. PN Tide. | Obs. || P.M. Tide. | Obs. 
h m Feet. Feet. Feet. h m Feet. hm Feet. m Feet. 

Li eg bee 22.23% 22 22.67 O 40) | 2257 23 59 2.67 13 | 22.75 

0 49 | 22.43) 2: 51.5) 22.5 | 25 22.77 0 30 |; 23 0 29 | 23.08 42? | 22.11 

1 20 | 22.07 22.73 | 20 || 1 22.92 1 1 | 23.12 | 0 59 | 23.04 om 22.20 

1 30 | 22.72 22.57| 26 |) 1 22.83 Tob 223s 1 31 | 23 40 | 22.16 | ize 
220 jo22.69 22.78 | 2a || 2 23.13 2 WEZF 1822297 2 eee2 2.92 Il | 22.86] 23 
2 51 2.6 D | 22.4 eee alee 22.91 2 32 | 22.58 2 31 | 22.53 Al | 22.46; 22 
ao A} 22035 22.59 | 24 || 3 22.82 3 od | 22.58 cS eo Ti 22.28 

3 51 2.44 S225 7 23 |e 22.69 3 31 | 22.62 3 31 | 22.35 41 | 22.01 

$ 2) | 22.22 21.64% 25 || 4 22.13 4 0 | 21.92 A mee bso 11.5) 21.95 
{500 2 fo 21.76] 25 || 4 21.7 4.29 | 2UGt 4 33 | 21.52 42 | 21.43 

5 21 | 21.4 Q 21.29) 22 || 3 21.08 5 LL 20.8% ou |, 20.9 11.5) 21.23 

3 32 |} 21 | 9 | 20.99} 22 || 5 20.7 9 31 | 20.64 J 29 1120.6 Al { 20.78 

21 | 207 2: 20.28) 22 1 6 20.08 Gal | 19.69 Daim | NE 12 | 20.28 

6 50 | 20.29 : 19.92 | 24 6 19.62 G6 32 | 19.83 Shee 02 42 | 20.04 

4 21 | W997) & ) | 19.66} 21 7 18.94 foe meld.22 7 1 | 19.17 Il ; 19.638 

7 43 | 2004) ¢ 19.39{ 22 || 7 .- 19.23 7 31.9, 19.04 7 29 S37. 19.54 

8 23 | 20.02) : 19.81) 24 | 8 Ie 18.84 7 59.9, 19,14 13 eeo-.G8 Loy 

8 51 | 20.23| 20 | 19.63] 23 || 8 41 | 19.58 8 29 | 19.82 8 31 | 19.65 20.5 

9 22 120.38) 2, : 19.891 22417 @ Lie) 19.08 8 59.5; 20.18 1 59 0  20.65 | 2! 20.79 

9 353 | 20.6 | : 20.355 | 21 gH 20.42 931 | 21.19 i 9 30 9620.73 21.3 

10 23 | 20.9 | 18 | 20.73 | 20 21 21.38 | | 21.28 

10 53 | 21.28 48 yf 21.14) 22 41.5) 21.64 } 22.08 | ; o |] || 21.62 

11 23 | 21.67 18 | 21.73) 23 9 | 22.08 22.19 | 2. 2 |i 21.77 





Il 53 7 21.08 48.0) 22.03 | 23 22,31 | 22.48 | Il 30 2. 22.06 









mim G & bo to = = C&C OF 


Qu 





cro mOmOmOnN NO OD OC 







MR. LUBBOCK ON THE TIDES IN THE PORT OF LONDON. 


TaB_e V. 


(Interpolated from Table IV.) 


Showing the Height of High Water at the London Docks. 
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Tasie VI. 


Showing the Time and the Height of High Water at the London Docks, corre- 
sponding to the mean time of the Moon’s Transit for every minute of Hori- 
zontal Parallax, from 5414 observations made between the ist of January 
1808 and 3ist of December 1826. 


Tor. Par.755". 



















Hor. Par. 57’. 





Hor. Par. 54’. Hor. Par. 56’. 





Moon’s 
| eae, Water. 


| 
| hem | h meget i 


in. * in, i 
| 0 34 | 2 24.9722 43) 38 || 0 33.8| 2 25.1922 7.7) 43% 


| | | 


Height | No. || Moon’s Height | No. | 
it of || Transit. of 


High 
oO of 
Tide. | Obs. || P.m. | “V4? | Tide. | Obs. 


Transit. of Transit. o of 
M. | Water | Tide. | Obs.|| Poa. | YW!" | Tide. | Obs. 















































he mm m ft eit h m tts 


m th in. 
34.9/22 1 | 95 | 0 31.5) 2 29.8)22 3.4) 51 


Moon's High Hgight No. || Moon’s High eign No. 
0 34 


1197/8 64/22 26] 89) 1212 8 382 36) 54| 1224/3 1822 98/ 50/126 [3 7 pe 83 38 | 
22 5.2) 38 | 2 33.3) 3 51.2 22 10 | 45 | 
| 323 |4 30 (22 23] 56 | 3 20.7) 4 27 22 5.1) 464 


59.2122 1.4| 80 | 2 37.4) 3 58.1/22 6.5) 71 | 2 31.8! 3 51 
33.2121 8.5173 | 3 23.1, 431.292 13) 65 
902/21 1 |72 | 4315/5 938121 35| 74 | 


h 

2 

3 

2 33.8| 3: 

3 22.3] 4 
{4 29.3] 5 | 4 32.2] 5 262/21 4.8| 50 | 9.3| 59 | 
| | 5312/6 132/20 4 | 58 | 5 336/618 21 07/57] 
6 36.5| 7 186/19 8.3| 66 | 6 33.7| 7 17.7|19 10.2] 57 | 


7 96.3] 8 27.7|19 2.2| 58 | 7 248' 8 23.5/19 6 | 56 | 


re 
co 
ie) 
or 
bS 
LO 
—! 
bo 
—_ 








5 343/618 }20 22155 |5 354/618 ko 3 | 90 
6348/7292 |19 3.31/68 | 638 |7273)19 68! 71 
7 25.818 35 |18 85/72 | 7311/8 345/19 0.11 73 





| 8 29.710 30 |19 3.2] 86 | $ 37.6/10 29 [19 8 me: 10 20 j19 7.2) 65 | 8 35.8 10 19.2 }19 10.2) 44 § 
19 38.5112 24/20 2.2; 82 | 9 38.5 |11 56.83/20 5.9 | 66 9 35.511 49.220 9.7 42 || 9 35.5 11 43 


10 33.6 
11 38 














10 54.7/13 5 |21 3 | 84 10 39.2|13 1.9\21 0.7] 56 
11 36.5 13 51.6|21 8 | 83 11 35.3|13 46.8 21 60 


Se 


12 43 |21 5 | 39% 
I 18.6 | 


Naf toe pen 























10.5 












ee ena Pes rarity 


Elorebar, 5s. Hor. Par. 59’. | Hor. Par, 60’. Hor. Par. Gi’. 


































































































Moon’ , j , : : | Hei ‘ : i all ’ : | ie To. 
wage | Wile. | a [oe TBR | We | oe [oe Re | Wile | ooh. [ak | EAR | Wate ae 
| | | 

h m ih m : ft oci0: h m |h m | ft. in. WY ge h m . ft. in. hae m1 H h m | rt in. 

0 36.2 2 21.8122 93) 42 | 0 37.6| 2 209/23 O | 33 | 0 31.8] 2 19.5 |22 11.1] 52 | 0 32.2] 2 104/23 1.5 

1 27.3/3 2 Ps 0 | 371198 is 1 bs 0 | 42 | 1308} 256 123 2.1| 66 | 1282/2 53223 6.5 

222.6 3 51.822 9.7) 50] 230 | 346 2a 0.9) 48 | 234 | 3 45.4)23 5.2) 72| 2 283) 3 393/23 63) 

3241 | 4 30.8 /22 5.2] 46 || 3 24.6| 4 26.3 22 10.4) 73 | 3 281) 4 964/23 34/903 29 | 4 32.5;21 25 

1323 5 923/29 26/55 | 4 323 5 20.622 3.7114 |453.7\5 8 [22 5.4. 97 | | 

5317 613 [21 24} 73 || 5 31.3] 6 12.821 68/119 | | 

6304 711 |20 3 | 57 lg 34 | 7 15.60 5.2191 | 6 332/722 [20 32° 8 | 

7 28.2) 8 25.4 19 7.8| 64 || 7 266) 8 24 [19 10.1 88 | 7 36 | 8 364/20 0.6 40 | 

$312.10 4 [19 7.2] 49 | $32 |10 67/20 28 56834810 42.20 3.5 99 

9 40 nr 40 |20 75/46 | 9 35.511 30 2011 | 51 | 9 34.6)11 23.29/21 07) 98 | 9 263 1 27 [21 5 

10 33.212 41 [21 8.2) 43 10 37.2 12 37 [21 9 | 42 |10 33.8 /12 29.821 10.3| 63 |10 32.3 12 25.9 22 1.8 
38.8 138 38 {22 2.8) 89 |11 31.6 13 30 '22 2.2] 48 |11 35.9/13 22 |22 I 50 |11 34.7 13 20.7 22 9 





Ps 
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Tasie VII. (Interpolated from Table V1.) 


Showing the Interval between the Moon’s Transit and the Time of High Water 
at the London Docks, for every minute of her Horizontal Parallax. 



















HL P. 54/. ‘i. P. 55/. | 


Moon’s 
Transit. 





OD 58! Bill eS al GO| kha bo 61’. 






Hi. P56’ He P50’. 



























h h m h m h h m h m h m h m h m 
0 2 2 9.5 2 1 56.6 i Oo.0 leas 1 43.5 1 42.6 
0 2m 1.9 1 58.5 1 1 52 1 47 T 44.9 1 41.1 1 38.6 
1 i 32.6 PE 49.7 1 1 46.8 1 40.8 1 38.6 1 33.4 1831.5 
1 1 43.4 le 3977 1 1 40 1 $4.1 1 32.5 25.4 1 24.4 
Pe 1 382 ; 1 31.8 l 1 29.6 12a 1 25 _ | 186 1 17 
2 m2 | 1 23 1 1 19 1 19.8 1 16 ] 12.4 1 10.7 
3 1 16.9 1 14.5 | a 1 10.5 1 12.6 1 8.3 i o.2 
3 1 8.8 1 6.8 18 6 1 4 1 6.3 ] Of 0 57.4 
4 0 59.8 OF 59.2 0953.6 0 55.6 0 58 0 54 0 50 
4 0 50.8 0 52.4 0 7 58.2 0 19.6 0 50.1 0 18.6 0 42.7 
3 0 46.3 0 46.6 0 47.6 0 46 0 45 QO 44 
3 QO 44 0 12.7 Q 42 QO 44.5 QO 414 0 41.8 
6 0U 0 43 0 43.4 0 30.5 0 43.4 0 39.8 0 10.4 
6 30 0 46.2 0 47.9 0 4) 0 43.6 0 41 Q f).2 
7 0 36.2 0 53.7 07 £9 0 49.6 0 47 QO 47 
7 1 14.6 i Os ao 1 | 0 58 0 58.8 0 58.4 
8 1 38.2 ie 22 i 4 1 18.8 1 14.8 1 16.6 1 11.6 
8 2 0.4 47 1’ #26 1 40.2 1 32 Pe 33.0 1 27.6 
8] 2 14.6 2) 64.8 2 0 1 56.6 1 (UR set, 1 39.2 
9 Ze 22.3 Zee l5.7 22.5 2 6S l 1 53.5 1 47.5 
2 26 ee 2 17.6 2 10 2 1 58 1 53.2 
2 925.4 Pr, ORR 2 18.2 2 9.6 y a 0 | 1 56 Be 
2 21.8 2 20 2ae15.5 PA TR 2 oe 0.5 1 54.3 1 50 
2 16.2 Zz Nes oe vet 2m) (1.8 zZ 1 58.8 1 47 1 46.7 





Tasie VIII. (Interpolated from Table VI.) 
Showing the Height of High Water at the London Docks for every minute of 


the Moon’s Horizontal Parallax. 






Moon’s 
Transit. 






Hy P. 54’.| H. P. 55’.| H. P. 56’.| 1. P. 57%.| H. P. 58’.\/ H. P. 59’.) BH. P. 60’. | H. P. 61’. § 


NS | Terenas | | A PE 








h Feet. Feet. Feet. Feet. Feet. Feet. Fect. Fect. 
0 0 21.85 22.0-4 22.07 22.47 22.43 22.60 22.70 22.90 
0 30 22.06 22.28 22.36 22.64 22.73 22.97 22.92 23.09 
1 0 22.16 22.30 22.65 22.67 22.90 22.98 23.05 93.35 
1 30 22.22 22.31 22.80 22.70 23.00 23.00 23.18 93.54 
2 0 22.24 22.29 42.66 22.76 22.93 23.05 23.31 23.56 
2 30 22.19 22.28 22.45 22.83 22.81 23.07 23.42 23.02 






3 0 21.87 22.18 22.30 22.61 22.60 22.97 23.38 
2 30 21.64 22.04 22.14 22.35 22.40 22.83 23.27 
4 0 21.37 21.66 21.82 22.08 22.14 22.60 22.92 
4 30 21.08 21.28 21.44 21.80 22,24 22.33 22.40 
5 90 20.70 20.80 20.90 21.45 21.73 22.00 
3 30 20.25 20.32 20.35 21.09 21.22 21.58 
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TaBue IX. 


Showing the Time and Height of High Water at the London Docks corre- 
sponding to the mean time of the Moon’s Transit for every three degrees of 
her declination north and south; from 5372 observations made between 
the Ist of January 1808 and the 31st of December 1826. 





1° 30’ S. to 1° 30’ N. Decl. 


Moon’s | High | eight OF 
Transit. | Water. Tide. Obs. 


Ft. 
2.5 |22 


=| 
5 


to 
g mi“) bo 


h 

03 
1 2 
24 
3 2 
43 
53 
6 3 
7 2 
8 3 
93 


CD LD NY Sd Sp OTS LO GD Ot 





1° 30’ to 4° 30’ North Dee. 4° 30’ to 7° 30’ North Dec. | 7° 30’ to 10° 30’ North Dec. 

























Noone ich Height No, Moon’ Heh Height | No, Moon's ‘ Height | No. 
Transit. Water Tae. re. || Trait. Water. nom oa Transit. Wee. | rie on 
h m h m ft ins h m h m ftes in, | h m h m_ /|/ft. in 

0348 | 235 [22 85] 19170 36 | 2 37.522 8 | 20} 0 41 2 36302256 Bel 
197 |3 12 |22 9 | 189130 | 311 B211 | 231 97 13 6 Be 11 | 19 
2.41 Peo) |\285 12% 2 42 AMS we2e8 20 1241 433 3 2 | 26 
898 |441 |22 G |92\8 3 26 | 4 42 eB2 W2 | IS Nesl32 14°41 Vor a7iiG 
437 15 37 (21 85] 19 8 4 42 | 5 38 (22 19 || 437 |5 37 P21 9.3] 20 
5 32 1631 |20 5 1015 384 | 628 1 45!) 15 ]] 5 41 640 20 7.5| 12 
§ 365|7 46 |20 35) 20 || 631 | 7 275'20 2 | 14/6 25 7 34.5 20 19 
419 St325 20 ] 18 | 7 20298 34 119° 9 19 || 7 22.518 43 |19 11.5] 18 
8 28 |1017 (20 4 17 |8 31 |10 21 |19 11 | 21 | 8 26 11015 119 9 | 20 
9 29 111 37 121 1 | 18119 35 |11 52 |20 8 | 22 ;}9 32 |11 46 (20 8 | 25 
10 35 /12 56 |21 1 | 15 11038 |12 53 |22 | 23 ||10 35 =|12 54 |22 31 
1] 28 {13 32 122 4 14 111 38 18 44 |22 4 18 11 33 11138 41 (22 5 15 


1° 30’ to 4° 30’ South Dec. 4° 30’ to 7° 30’ South Dec. | 7°30’ to 10° 30’ South Dee. 


036 1229 |22 7 | 18 |)038t | 228 B2 9 1 1790 33 |72°28 322° $5) 2) 
128 |3 10 }22 6 | 18] 1380 |;3 18 22 11 | 20@ 1 380 |.8 G6 (22) 9 | 23 
239 | 4 4.7/22 3 |125 1/2339 |} 4 O (2 11 16 |2 386 |4 0 |22 10 | 17 
330 | 4 46 |22 635] 16438 21 | 4 32 B2 8 | 1598 20 |} 4388 (22 4 | 23 
435 |}5 3B j21 5.5) 18] 439 |5 389 (21 8 | 15 || 434 {5 381 |21 9 | 14 
6 29 | 6 22.7/21 1.7) 15 | 540 |636 P11 4 15 || 5 82 | 6 24 |21 0.8) 20 
63 735 |20 2.5) 18 1 6 40.5) 740 20 2 | 17 |} 6 36 | 7 34 |20 4 | 19 
7 18.5] 8 43.5)19 65] 17 || 719 | 8 42 |19 7 | 17 || 7 20 | 8 38 |20 2 | 20 
8 24 410 21 120 5 13 || 8 37 110 39 |20 5 | 24 || 8 36 {10 31 [20 1 19 
937 j11 538 [21 2 | 18} 9 30 11] 45 |20 10 | 14 || 9 36 |11 47 [21 1 | 24 
10 45 12 59 (22 1 17 |10 31 (12 42 |21 10 | 20 10 85 [12 49 |21 10 | 18 
11 39 113 46 22 7 | 20 11 31 118 39 [22 5 4) 











26 fil 42 13 45 |22 


i EEO. 6 ES ih Ae 
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TaBLE IX. (Continued). 


10° 30/ to 18° 30’ North Dee. |! 13° 30’ to 16° 30’ North Dee. | 16° 30’ to 19° 30’ North Dec. | 























Moon’s | High | Height | No. |! Moon's | sigh | Height | No. |! aoon's | High | Height | No. 
Transit. | Water. Tide. | Obs. Transit. | Water. Tide. | Obs. | Transit. | Water. Tide. | Obs. 
h m h m au h m h m itn. h m h m ft. in. 

Meo ae 2210) | 17/10 37 2°27 2296.7) 28 0 32 ("2"21 22 7.2) 37 
130 |3 8 22 8 |27],128 |3 8 (22 9 | 23/123 | 258 [2211 | 33 
2389 |3 56 (22 11 | 25 | 2187 |357 22 7 | 21|}231 | 352 23 0 | 39 
323 |437 22 8 | 24/328 1435 [22 5.5| 241327 | 431 |22 5.5] 45 
407 15 34 121 5.5| 21 ||4 3891523 (21 75) 30] 4 36 | 5 28 2) 95) 36 
5 355/625 20 9 | 26/538 |618 21 2 | 24) 5 37.516 13220 8.5/ 31 
6 34.5] 724 120 0.5: 26 || 6 36.5) 7 20520 1 | 20} 642 | 7 22.5/19 7.7| 34 
730 |8 41 {19 6.5) 21 || 7 28 | 837 {19 3.3; 27 || 7 37 | 8388 |19 1.3} 40| 
$32 1019 20 7 | 26118 35 |1020 20 1 | 22/8 41 10 22 |19 7 | 38 
937 {11 54 (21 1 |19{19 37 [11 42 20 7 |81/]/9 42 |11 45 Po 5 | 40 
10 34 [12 46 [21 9 | 19/110 40 |12 585/21 8 | 29}10 38 {12 44 [21 4 | 44 
11.87 [13 48 22 8 | 29 |/11 35 {13 43 21 10 | 28 11 37 (13 89 22 2 | 36 






10? 30’ to 13° 80’ South Dec. | 18° 30’ to 16° 30’ South Dec. | 16° 30’ to 19° 30’ South Dec. | 


] 0 406| 2 26.4)22 8.71 25 |0382 | 220 (23 0 | 25/030 1217 [22 7.5} 39 
121 |3 2 122 9 |20/123 |3 2 (2211 | 26]/ 120 | 252 {22 10 | 38 
232 1353 128 0 | 2411 226 | 3 435 (22 10.5] 28 | 229 |3 42 12211 | 34! 
320 | 4 28 (22 6.8| 201 3 25.5] 4 27 (22 7 | 2943 21 | 4 22 22 9.3] 35% 
481 |5 31 21 82| 221/427 {517 (21 112/28] 4 25 1515 (2111 | 39 
5 39 | 6 26512011 | 211524 16 9 [20 9 | 28]\5 28 | 6105121 035! 39 
638 1735 20 2.3] 23 !632 |719 {19 10.3} 26 6 28 17 5 |20 02] 38 
20 | 8iaa 19 7 | 221723 {830 (19 3°} 26/7 24 | 819 119 6 | 42 
8 32 |10 22 20 4 | 21||8 36 [1018 20 1 } 25/8 32 1012 119 9 | 36 
9 33 11 43 |20 10 | 29 9 35 |11 38 {20 9 | 22|/9 36 |1135 RO 8 | 45] 
10 35 {1250 (21 8 | 18 10 34 |12 41 [21 4.5] 25 |10 36 1238 P21 5 | 39 
11 34 {13 40 22 10 | 14/11 38 {13 38 722 4 | 25/11 382 [18 30 p22 2 | 36] 








22° 30/ to 25? 30’ North Dec. | Above 25° 20’ North Dec. 


h m h m ft. in. h m h om Tomei. hm h m TromaLOs 
Perea) 219 122 7 26 |} 0 31 216 |22 6.5; 25 || 0 31 ZaloP \2U8 5.51 17 I 
1 28 28560 aiz2 5 9 30 |} 1 24 oon 12289 26 )|\)1 25 2501) 225 8 18 
2 33 349 122 6 23 |) 2 go" | 3 49 (22 7° 241/229 | 340 1283870 | 22) 
3) OB. 425 |22 5.2| 2414] 3 23 4°19 |22 8 22 | 3 20 | 415 |22 4.5] 23 | 
4 32 5 14 {21 9.5}! 28 }i 4 35 5 14 [2] 4.7| 2604 27 |5 5 |21 831 2344 
5 35 Gala mre 5 30 || 3 35 6 4.5120 8.8] 25 | 5 40.7/ 6 10.2)20 8 23 
6 37 7 Wee9) 9 | 826 48.5); 7 9.7119 3 22 1/1 6 35 Bek @l 23 
7 34.5| 8 33.3j18 5 27 7 38 3.235 Wl9~ 0.5) 23) 7741 8 15 {18 10 22 
8 36 |10 10 |19 4 19| 841 |10 38 {19 5 29 || 8 40 |10 0 [18 10 | 20 § 
9 41 [ll 8ft BO 3 26 || 9 40 {11 28.7]19 10 | 21 || 9 47 |11 42 |20 4 19 § 
107538 712 43 jl 2 20 110 39 12942 B21 4 24 10 37 (12 38 |20 11 15 § 
3 30 11 37 |13 26 |21 8 17 





11 33 18 a2 {22 11 33 {13 20 21 9° 2) | 


19° 30’ to 22° 30’ South Dec. || 22° 30’ to 25° 30’ South Dec. Above 25° 30’ South Dec, 





031 {213 [22 4.7| 27/034 [215 |22 6.8| 16 || 0 26 
124 |254 [28 1 | 23] 1-17 1247 |22 8 | 30|] 1 26 
295 1337 22 7 13111229 |338 22 6 | 21 | 2 21 
3 22 | 4 20.5122 7.8| 28/13 19 | 4 13.5/21 11.3| 24 | 3 20 
496 1514 21 87/31\1419 |3 0 '21 95| 2244 15 
523.516 0520 9.5] 28 || 5 24416 04:20 11.2| 28 | 5 23. 
630517 8 20 3 | 28/630 |659 lg 8 | 9216 23 
790 1315 fig 451/23 /724 [811 {19 4.5| 24] 7 25 
831 ilo 8 |i9 7 |28| 839 10 2 l19 4 | 27] 8 33 
; 937 |11 44 20 5 | 26/934 [1133 '20 3 | 20/933 
1039 112 43 21 3.6| 28 (1034 112 40 [21 3.5! 27 |10 39 
11 34.5 {13 25 a9 4 | 97/11 35 113 22 [2111 | 95 111 35 
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Taste X. (Interpolated from Table IX.) 
Showing the Interval between the Moon’s Transit and the Time of High 
Water, and the Height of High Water at the London Docks for every three 
degrees of her Declination, North and South. 


9° Dec, N. 12° Dec. N. 

















esi 0° Dec. 3° Dec. N. 6° Dec, N. 

Moon’s | —————$S—$—$—S—$—— | | || i) 
Transit. Interval. Height. Interval. Height. Interval. Height. Interval. | Height. Interval. | Height. | 
hm hm ft-e in. h m its ein. hm ft. © ine hh m ft. in. | h m ft.) ine 
0 30 | 1 58.9 | 229 SGN) 1 58.4 (22 97.5)|| $2 "218 0287 7a os 22 5.8 || 1 49 22 "97" 
130 | 1 40 23 1.21 1 44 22 9 1 41 22 11 1 38.5 | 722 19.271) eas 22 3 
930 | 1 24.5 1 23137) 128 22 8 1 23.7 | 22 8301 1 24.7 | 23 5) ages) 22 10:55 
3.30 | 110.7 0) 22a 7 Gall) is 22 6 1 15.2% 225 2'4R 9.4 |822 55 S| Wise) 22) 7.98) 
4 30 | 0 59 21 10.7 || 1 0 21 98 |) 0 58 22 02) 1 05 | 21104] 0 58 21. 6.8 
5 30 | 120.2 (2218 1.21) 9 59 20 5.31) 0 54 21 4811 0 20 9.7 || 0 50 20 9.8 
630 | 1 5.1 | 1910.1 || 1104 | 20 3.7 || 0561 | 20 2 | 059.1 | 20 03 || 0 49 20 0.1 J 
730 | 1105 | 1911 || 1118} 20 01] 1 93] 19 9 1 24 19 11.3)|] 1 19 65] 
S 30 | 1 55 19 11 1 49 20 4 2 038 | 1911 1 51 19 95 | 146 | 20 67] 
9 30 | 218.2 |It91 294982 8 2181 2 16 20 7 #2 13 20 7.8 || 215.6! 21 02 
10 30 | 2 21 21 9 2212 | 22 0A4A/|| 216 21 10.7 | 2 19 21-11 2 12.380 21 84 
1130 | 211 | 22 24 | 2 46 | 22 4 2 7 22 13512 8 22 4.9 125 7isih 21° 73 

2° Dec. S | 6° Dec. S 9° Dec. S | 12° Dec. S 
0 30 || SSS) Op) 1 55 22 8.811 56 92 §.3) 147.5 | 22 8.6 | 
1 30 | 141.4 | 22 6 || 1 43 22 11 1 36 22 9 1 39.2 | 22 9.2 
2 30 1 18 22 34 || 1 23.4 | 22 11 1 25.2 {| 22 98] 121.5] 23 0 
3 30 | 116 22 6.5 || 1 9.5 | 22 7 1106 | 2211.9} 1 638 | 22 5.5 
4 30 0 59 21 62\/ 1 1 22 9 10576 | 21 9491 0 |21 81 
5 30 0 53.7 | 21 1.7] 056 21 5 | 055 21 0.2] 047.5 {121 03 
6 30 0 56 20 3.7 | 0565 | 20 08/0563 | 20 43] 055 | 20 3.5 
7 30 1315 | 19 6.7 || 1 29 19 8.5 || 1 22.7 | 20 18] 1193/19 7 | 
8 30 2 0.8 1 20 5.8 Id 59.3 20 4.95111 528 A020 91.2/i 1 49 B20 3.8m 
9 30 | 2 15 21 1 215 2010 ||2 9 21 0 || 2 94/20 9.6 
10 30 | 2 15 21 11 2 11 2110 || 214 21 93iI2 15 Wiel 7a 
11 30 2 8.6) 22 65 |||, 2 Se 22 % |2 5 22 4 || 2 7 | 22 10 
Frame of 15° Dec. N. | 18° Dec. N- | 21° Dec. N. | 24° Dec. N. 27° Dec. N. 
§ Moon’s | —————— S| — __— | um | | qi im \|ucumnum  — —__—__ ] 
, Transit. | Interval. Height. | Interval. | Height. | Interval. Height. | Interval. | Height. Interval. | Height. 
hm h m ft. in. | hm ft. an. | hm ft. 7 in, hm ft. in. hm ft, einen 
030 | 1518 | 22 55\)} 149.5 | 92 7 | 01 50 27 14 22 64|| 142 | 22 54 § 
130 | 1395 | 22) 9@|| 1 33.47) 22,19 §i B28 22 9 ‘iil 31.6 | 22 89 || 12479) 200egoe 
230 | 1 22 QFE 7.2N\ V1 21 938-70 | 17 92 6 Hii 17 92 7.1 || 7 1 230 ee 
330 | 1 66 | 22 541 1 3.3 | 22 53) 051.4 | 22 4910 54 22 94 |] 0 52.3 | 22 3.2 | 
430 | 0 50 21 8 0 53.2 | 21105 |} 0 42 21 9.9 | 0 40 21 54) 0 87.5.| 21 7.8 | 
5 30 | 0 40 21 32)|| 0367 | 2010 || 0403 | 20 6 | 0291 | 20 10 0 30.7 | 20 10.6 | 
6 30 | 0 42.5 | 20 231 0383 | 19 9.6)| 0 32 | 19 104 | 0 242 | 19 36) 026 ;19 8 | 
730 | 110 | 19 33 | 057.5 | 19 15 ;| 0566 | 18 54] 0 41 19 06); 029 | 18 10.2 
8 30 | 1 48 20 04 || 1386 | 19 561) 1314 | 19 3 | 113 19 4 | 1137 | 18 10.6 
930} 2 33 } 20 6 2 05 | 20 3 || 1503) 20 1 1587 | 19 10 (2 26120 26 
10 30 | 213.5 | 21 68] 2 3.7 | 21 25) 2 5 21 1.25) 2 4.6821 Basi ae 20 10 
1130 | 29 | 21 96] 2 3 | 22 1 | 1594 | 22 3 150 | 21 7.2) 1525) 21 386 
a | ee eee | ee ae a ap 
| 15° Dec. S | 18° Dee. S. | 21° Dee. S. 24° Dec. S. 27° Dee. S. 
0 30 | 1 48 23 0 | 1 48 22 7.5 || 1 42 22 4.7 | 1 42 29 64 | 137 82g see 
1 30 | ez 22 10.9 |} 1 29 22 103 | 1284 | 23 03/1266 | 22 7.9 f 121 | 21 114 | 
230 | 117.8 | 22104] 113 2211 | 1106 | 22 7 1 9 22 6 | 1 86] 22 5.6 
3. 30 | 1 26 | 22 64]! 059 22 8.4/1 056.9 | 92 a 051.7 | 21 10.8 || 0 47.7 | 22 1.2 
430 | 0 49.5 | 21107 0 49.2 | 2110.2 | 0 47.8 | 21 8 || 0 40 21 84 {| 0 283] 21 7.4 
5 30 | 0 45 20 7.8 || 0423 | 21 0.1 || 035.5 | 20 85 || 0 43 20 92) 026 |20 5.5 
630 | 0 47 19 10.6 || 0 37 20 0 || 038 20 3 10 29 19 8 | 0205} 19 7.5 
730 | 110 19 3.1 || 058 19 63 ]/ 1 1.7 | 19 5.1 |) 0 495 | 19 4.3 ]]| 038 | 18 64 | 
8 30 | 1 40 20 0.2 |) 139 19 88] 1 37 19 7 17 19 4.1 /} 122 |19 3 | 
9 30 Te 2 | 20 841 158 2009 7 | 2 5.6 | 20 46 || 157.7 | 20 a | 144° | 20 0 
1030! 2 76) 21 39/) 2 2 | a1 414 2 5 | 21 19/19 64] 21 25/1153 |20 9 | 
2 1.3 [22 2.775171 58 [N22 1.8 fy 1 51.4 I 22 3.6 fT 48.511 \)21 10-411) 50 ee 
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Taste XI. (Interpolated from Table IX.) 


Showing the Interval between the Moon's Transit and the Time of High Water at 
the London Docks, for every three degrees of her Declination, North or South. 











i 
| 9° Dec. | 12° Dec. 





0 3° Dec. | 6° Dec. | } 




















| 

| 
bh miijih m h m h m h m h m h m h m h m h m h m h m 
tee 12 5 Pele! 22 3.68) 2 1.8 1 1 39 1 59 1 543 | 1 50.7 | 1 46:3 | 146.6 | 1 568 |] 
0 30 | 1 58.9 {| 1 56.4 | 1 58.9 | 1 37 1 48.2 | 1 49.9 fi 1 48.2 | 1 46 ipao0 9) 1es9.5. 1) 1 50:6) 7 
1 O } 1-49.8 | 1505 | 1517 | 1 46.8 | 1 44 Peis 8,1559.7 | 137.2 | 1 86.2 | 1831 1 42.8 
1 30 1 40 er? 7 1 42 1 37.1 1 38.6 1 38.3 I3ke2 20.2 oy, 1 22.8 1 33 
2 8 | 1 32 1 34 esa | 1 30.6 yb 29.6 iol 29.3 4) 1 24 21am?) 224) 1 163 | 1 27.1 
2 30 1 24.3 1 26 1 23.3 1 25 ] 20.4 1 19.9 1 17 1 14.4 1 138 ls 119.3 








































oe {1 19.3 | 1 20 117 li Al I23 | 49 Ie 42a] 33 |}1 0 1117 
3 30 | 113.7 | 1 14 1 12.8 | 1 10 Peo le to 1). | 58.180 529 | 0 50 14 § 
40/1 538 )]1 67 |1 6 1 35 | 1 38 0 56,8 | 0 56.1 | 0 49.3 | 0 46 0 40.5 | 057.3 | 
4 30 | 0 59 0 59.5 | 0 59.5 | 0 59 0 59 0 49.7 | 0 51.2 | 0 44.6 | 0 40 0 32.9 | 051.4 § 
bd 09 10 58 0 57.2 | 0 56.8 | 0 56.8 | 0 53.8 | 0 45 0 45.3 | 0 41.2 | 0 36 0 29.5 | 0 48 

d 380 | 0 59.8 | 0 56.4 | 0 55 055.5 | 0 48.7 | 0 425 | 0 39.5 | 0 37.9 | 0 32.8 | 0 283 | 0 45.6 f 
GeO i1 2 0 58.4 | 0 54.8 | 0 55.5 | 0 48 0 42.8 | 0 37 O83a5° 1/0 29.5.1 0 25.5 || 0 44.9°) 
630 /1 5.1 +1 32 | 056.3 | 0 57.7 | 0 52 0 44.7 | 0 37.6 | 0 35 0 26.6 | 0 23.3 | 0 46.1 | 
fever i23 |} 1102 )1 4 lr &6 11 1.5 | 056 0 49.8 | 0 44 0 33 0 24.6 | 054 | 
foveelezis | 121.4951 1S) | 192338 | 115.1 | 1:10 0 57.8 | 0 59.1 | 0 45.2 | 0 31 1 63 }% 
$ 0 | 1 36 1 40 1 38 1 38 1 30 1] 264 | 1 16 1 16 0 59 0 52 1 23.1 

8 80 | 1 55 1 54.6 | 1 54.6 | 1 515 | 1475 | 141.5 | 1 388 | 1 34.2 | 1:15 117.8 | 1 41 
woe. 2 9 2 45 |2 8 Je 24 | 2 3 1 53.5 | 1 51 1 48 1 38 1 39 1 55.7 
9 30 | 218.2 | 211.5 | 2 155 | 2 11 2125 |2 26 ,159.2 )158 | 158.2 |/15383 |2 6 | 
10 0 | 2 2138 | 2 16 2 16 2155 | 214.2 | 2 8 2 2,1 82 3.5 [26 618 Wi 57 299.8% 
eo 2) 6 2:18.26) 2 13.5 ||) 2 165 | 2 13.6 | 2105 2 28 |2 5 Zao. Bi 1557 2 10.4 | 
me © | 2 17.6 | 215 | 2 it 2eiZ2.ompc ilo |92F 992 2.5 72° 2.550 59% Uhl 55 2s ol 
11 30 | 2 11 256.6502 7.5 Wl 65 72 7.1 | 2) 6a (2 0.5 | 155.4 7149.2 | 151.7 | 2 2.2 | 


TABLE NII. 


(Interpolated from Table IX.) 
Showing the Height of High Water at the London Docks for every 
degrees of the Moon’s Declination, North or South. 


three 


Moon’s 
Transit. . 


15° Dec.| 18° Dec.| 21° Dec. | 24° Dec. | 27° Dec. 


6° Dec. | 9° Dec. | 12° Dec, 





h m Feet. Feet. Feet Feet. Feet. Feet. Fect. Feet Feet. Feet 
0 O 22.36 PP RSS 2752 22.48 22.50 22.40 2.36 22.38 og 12 22.04 
0 30 22.70 22.62 22.69 22.55 22.47 22.73 22.60 22.418 22.53 22.43 
1 0 22.95 22.62 22.83 2240 22.70 22/0 rapt he 22.40 22.65 POP 
1] 30 23.10 22.63 22.92 22.84 2 hy 22.83 22.88 22.89 PP PAN 22.01 
2 0 23.20 2200 22.90 22.95 22.83 2249) 22.05 22597 22.65 22.50 
2 30 23.11 22.47 22.80 22.97 22.94 22.73 22.96 22.04 22.54 22.73 
db 0 22.86 22.49 22.62 22.86 22.80 22.63 22.80 22.50 22.31 22 
3 30 22.61 ps2 22.39 22.70 22.00 22.49 22.96 22.48 22.05 22.19 
4 9 Lp BE 22.09 22.64 22.30 22.10 22,18 22.22, 22.18 2176 21.92 
4 30 21.89 21.67 21.88 21.82, 21.62 21.78 21.86 2:75 21.49 21.64 
a 0 21.49 21.20 21.65 21.35 27 21.37 21.40 20.20 21.16 21.20 
3 30 21.10 20.79 21.41 20.92 20.92 20.96 20.92 20.60 20.80 20.67 
6 0 20.50 20.52 20.88 20.55 20.53 20.50 20.40 20.32 20.18 20.00 
6 30 19.84 20.30 20.12 20.20 20.15 20.04 19.90 20.04 19.48 19.44 
7 «(0 19.75 19.54 19.87 20.12 19.82 19.60 19.56 19.50 19.32 19.03 
7 30 19.92 19.78 19.72 20.04 19.55 19.27 19.32 18.94 19.21 18.70 
8 0 19.91 20.03 19.87 20.00 19.80 19.60 19.36 19.08 19.23 18.82 
8 50 19.92 20.41 20.13 19.95 20.44 20.06 19.60 19.42 19.33 19.06 
9 0 20.53 20.75 20.42 20.25 20.68 20.35 20.00 19.82 19.60 19.59 
9 30 21.20 21.08 20.71 20.82 20.91 20.60 20.42 20.28 19.98 20.11 
10 0O 21.50 21.50 21.29 21.36 21.28 20.98 20.86 20.66 20.55 20.48 
10 30 21.75 21.97 21.87 21.85 21.64 21.45 21.28 21.14 p47 | 20.79 
ll 0O 22.00 22.26 22.16 22.16 21.98 21.90 21.70 21.71 21.55 2124 
22.22 22.44 22.36 22.38 22.22 22.02 2V 42 21.66 


22.12 
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Taste XIII. 


Showing the Time of High Water at the London Docks corresponding to the 
Mean Time of the Moon’s superior and inferior Transits, and also the 
Heights of High Water, in the Month of June, from 1090 Observations, 
made between the ist of January 1808 and 31st of December 1826. 


Superior. | Inferior. 
fost | EE | RET [GE | | WR | TD 
h @m h m ft. in. . & h m h m ft. in | 
016 2 3.2 122 5 |20]) 0153 2 0 | 22 34 | 19 
0 44 222.5 |22 5 1|20]] 045 224.2 |22 5 | 20 
111.8] 245 |22 8 | 22]/ 1149 | 2445 | 22 7.2 | 19 
141.9 | 310.2 | 22 7.8 | 23 || 1 45 3 9.8 | 22 65 | 23 
2152 | 3305 | 22 65} 20] 2 17.7 | 333.6 | 22 7.6 | 22 
246.8 | 355.6 | 22 7.2 | 26]| 2 44 3 53.1 | 22 64 | 16 
3.17.2 | 4 22.6 | 22 64 | 17 3 alls 4 14,3 | 22 4.8 | 27 
344.9 | 4403 | 22 3.6 | 29]| 3467 | 443 | 2110.1 | 28 
4169 | 5 113 | 21109 | 19]} 412.7 | 5 7.1 | 2111.1 | 26 
4446 | 5 35.9 | 21 48 | 29|| 4 462 | 5 37.4 | 21 44 | 21 
517.6 | 6102 |21 33 |23]) 5144 | 6 52121 17 | 97 
5445 | 637.7 | 20 7.8 | 26|| 5 47.4 | 6 427 | 20 81 | 29 
615.7 | 7166 | 20 2.7 | 25 || 615.4 | 7 10.2 | 20 5.6 | 22 
645.5 | 751.5 | 20 0.8 | 26]| 6 45.3 | 7 50.7 | 20 2.2 | 99 
716 835.2 |19 87 } 24] 7165 | 8387 | 19 9.8 | 22 
745.3 | 916 19 9.2 | 25 |) 7465 | 9 21.5 | 19 11 23 
815.6 | 9585 |20 1.9 | 24]) 815.3 | 957.2 | 19 104 | 93 
8 45.4 | 10 44.3 | 20 26 | 23] 8 45.3 | 10 39.6 | 20 7.4 | 25 
916 |1121 | 20 92 125] 9174 | 11195 | 20 83 | 29 
946.1 |1156 | 21 1.1 | 20 | 9 455 11 50.8 | 20 11.9 | 19 
10 162 | 12 217 | 21 43 | 23 (11014 | 12 22.7 | 21 2A | 92 
10 43 | 12 52.7 | 21 81 | 20] 10 48.9 | 12 468 | 21 7.5 | 99 
1116.1 | 13 11.1 | 22 14 | 22{ 11 15.5 | 13 18.3 | 21 9.6 | 18 
11 45.6 | 13 40.7 | 22 0.5 | 20} 11 45.3 | 13 382 | 22 26 | 22 
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TasLeE XIV. (Interpolated from Table XIII.) 


Showing the Interval between the Moon’s Transit and the Times of High 
Water, and the Height of High Water in the month of June; the Interval 
and Heights corresponding to the Moon’s superior and inferior Transits 
being distinguished. 








| Superior. Inferior. | Difference. 
Tons, | Water, | Height. | wafer, | Helene | 
hmjh m Feet h m Feet. m | 
0 0} 1 52 22.21 | 1 49 29 35 +3 — .O4 
0 30} 1 43.8 22.142 } 1 42.1 22.35 +1.7 +.07 
I 0] 1 35.5 22.56 | 1 34.4 | 2251 +1.1 +.05 
Pode! 30:3° | 22.50 | 1 27.2 | 22.57 +3.1 +.23 
2 0/1 213 | 22.59 | 1 20.9 | 22.58 +0.4 +.01 
2300/1122 | 2.56 | 112.8 | 22.58 —0.6 +.02 
3 O0}1 7.4 | 22.56 | 1 4.6 | 22.46 +2.8 +.1 
peso ies 1) 22.59 1 0858.7 | 22.12 +2.7 +.27 
aA | 0 55 22.11 | 0 55.3 21.90 —0.3 +.21 
4 30 | 0 52.9 21.66 | 0 52.7 | 21.64 + 0,2 +.02 
ao 9; 0 51.9 21.34 | 0 51 21.26 +0.9 -+.08 
5 30 | 0 52.9 20.99 | 0 53 20.92 —0.1 + .07 
6 0] 0 56.9 20.45 | 0 55 20.58 +1.9 —.13 
6 30) 1 3.3 20.15 | 1 O.1 20.33 +3.2 —.18 
7 Oj}; 1 15.5 19.90 | 112.2 | 20.01 +3.3 —.11 : 
7 30 | 1 29.9 1972 | 1527.2 19.87 +2.7 —.13 
8 0} 1 36.8 19.96 | 1 38.5 19.89 —1.7 +.07 
8 30 | 1 50.8 | 20.19 | 1 481 20.25 +2.7 —.06 
S30)! 282 20.47 | 157.9 | 20.64 44,1 —.17 
93012 7.5 20.92 | 2 37 | 20.84 +3.8 -+-.08 
1 Oge2) 7.5 8 21.22 287 21.10 +0.8 +.12 
10 30)}2 7.7 | 21.53 }2 3.8 | 21.39 +3.9 +.14 
1) 08). 2 © 237" 21.910 25 0.1 21.70 +-2.2 +.21 
11 30; 1 55 


22.08 | 157.8 | 22.00 | —28 | +.08 
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Taste XV. 
Showing the Difference in the Interval between the Time of the Moon's 
Transit and the Time of High Water, and the Mean Interval (Column A. 


Table IIT.) in different Months of the Year. 





Moon’s 








Transit. | 2am» | Feb. |March.| April.| May. | June.| July. | Aug,; Sept. | Oct Nov. | Dec 
m m m m m m m m m m m m 
—5}/4+2'+4/4+7;)-—-2)-—-7)]—4)..... +9/+7/)/—-3|—7 
—~5i+11/4+7};/+4/-—-2/-—-8;—-5};+6;4+8/+5]—6]—6 
—~3/+31+6/4+ 4] —93)/—7|—1/]+8)+4 8; +33) — 3) 
—O2i/+3|/+4+5)4+ 3) 4) 27) — 1) eS pe 
—1/+3/+8)/+3; —6]/—6}-—1] 411} + 8} + 2 —10/] —7 
+2/4+6/+7/+2)—8|-—6 0} +11) +7 0;-—10; —9 
+2/+6,+5/+1{/-9/—5]|+2) +10} +7)- 4] -11}] -—8& 
+5/+ 8}/+4+4/-—-4]/—-8]—4]/+4+6/411/4+5]—7] -—13|] —6 
+10; +7;}+2/—6/]-—8]—1] +410] +12)/+4/—-9j] —-14| — 38 
+11} +6/+1]/—-8) —9}] 4+ 2] +12] +10 0{| —11] —11 |] — 2 
+13} +38); — 4) -—12}-—~ 9} 45/415} +9/—- 3] -15; -11|/ +41 
4-16 | cesses — 9/ -14| —-7)/4+9/4+16|/ +8] —6| —-17}-—8/|/+7 
+16; — 2! —12] —-14] — 4] +14] +18) + 5 | —10} —18] — 4; 418 
+12} — 4] —15}| —14] + 1] 418] +18| + 1] —14/ —15 | — 2 | +18 
+13} —l1 | —22| ~12} + 7] +21 | +414] — 5] —19| —14j] + 8| +16 
+5] —20|} —29| — 8/ +10 | +22 | +12 | —10; —19 | — 1 | +16.) +15 
0O| —27| —26; —4/ 414/416; + 5] -—11 | —13{ + 6} 418] +14 

— 4] —25 | —14] + 2} +17 | +10; — 1] —10/ — 5; +7] +16 | +12 
—7 a3 | 290) =eeon| 18 feo Se — 8 ea) eee eee 
—7|-19| —4]+ 8} +11 0} —TO ae) On Ee aie loa see 
—8/—8|/+2/+6/4+7!}!-—3!-ll|—]-5/4+4/1414;4+5]-—4 
—7|/—-7/+5]/4+ 6+ +4]/—4] —8ii—4)/47]410)) +4) —383 
—6)—-1 +3)/+4+6/4+4/)/-—-7)/-—-7)—-2)/4+7/4+8/)+4+3)/-—3 
— GE secee ai) Pa A eal ee nO Ms ANS A oe — 3 








Showing the Difference in the Height of High Water and the Mean Height 





Tape XVI.° 








(Column B. Table V.) in different Months of the Year. 


Moon’s 





Transit. | Jan. | Feb. |March. June, | July. | Aug. } Sept. | Oct. | Nov 
h m m m m m m m m m m m m 
0 O |—.16 | —.28 | —.02 | +.21 | +.29 | —.16 | —.51 | —.33 | +.10 | +.51 | 4.22 
0 30 | —.56 |+.10 | 4.22 |+.27 | +.12 | —.20 | —.29 | —.28 | +.11 | +.87 | +.45 
1} 0 j;—.386 | —.02 |+.13 | 4+.28 | +.15 | —.19 | —.24 | —.16 | +.15 |}+.40 | +.32 
1 30) | —.29 | —.01 |} +.19 | 4.15 | +.15 | —.19 | —.14 | —.09 | +.10 | +.35 | +.24 
2 0 |—.04 | —.09 | —.02 | 4.12 | 4.15 | —.26 | —.09 | —.15 | +.23 [4.18 | +.12 
230 | —.10 | +.25 O |+.21 | —.02 | —.18 | —.06 | +.05 |} +.26 | —.12 | —.18 
3 O |+.08 |+.13 | —.16 |+.04 | —.12 | —.25 | —.02 | +.10 | +.26 | —.01 | +.20 
3 30 |+4.02 |...... +.09 | —.11 | —.16 | —.25 | +.09 | +.10 | +.34 | +.23 | —.03 
4 0 |}+.04 |+.12 |+.19 | —.12 | —.21 | —.05 | +.27 | —.02 | +.20 | —.16 | —.16 
430 |4.17 |} +.07 |+.06 | —.08 | —.23 | —.03 | +.35 | —.06 |+.12 | —.11 | —.16 
5 O }+4+.31 |+.06 |+.12 | —.06 | —.34 | —.07 | +.35 | +.32 | +.04 | —.42 | —.38 
5 30) | 4.17 |4+.80 | +.23 | —.29 | —.51 | —.02 | +.40 | +.31 | —.03 | —.23 | —.30 
G6 O |+.52 |+.09 |+.09 | —.29 | —.34 | 4.21 |+.54 | +.385 | —.07 | —.65 | —.48 
6G 30 |+.18 | —.34 |+.07 | —.41 | —.06 |+.41 | +.62 | 4.21 | —.14 | —.09 | —.40 
4 O | 4.27 | —.19 | —.26 | —.55 | +.23 | +.42 | +.63 | +.26 | —.36 | —.26 | —.38 
¢ 300 | 4.24 | —.72 | —.17 | —.47 | 4.381 | +.89 | 4.59 | +.16 | —.29 | —.35 | +.17 
8 O | —.10 ) —34 }—.55 | —.36 | +.55 | +.52 | +.60 | —.07 | —.43 | —.28 | +.20 
8 30 | —.16 | —.74 | —44 | —.382 | 4+.52 | +.58 | +.387 | —.28 | —.41 | +.18 | —.05 
9 O | —17 | —.78 | —.67 | —.12 {4.58 | +.52 | +.14 | —.388 | —.80 | +.10 | +.55 
930 | —.30 | —.68 | —40 | +.16 | 4.58 |+.34 | —.19 | —.50 | —.3] | +.62 | +.19 
10 O | —Al | —.72 | —.34 1+.33 14.61 | +.26 | —.25 | —.44 | —.11 | +.46 | +.25 
10 30) | —.29 | —.45 | —.29 | +.32 | +.65 | +.08 | —.44 | —.54 | —.04 |+.65 | +.38 
11 QO }|—40 | —40 | —.21 | 4.49 | 4.50 | +.09 | —.48 | —.48 | +.09 |+.34 | +.60 
11 30) | —.44 | —.89 | 4.06 | 4.53 | +.53 | +.01 | —.39 | —.25 | +.14 |+.37 | +.48 
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TaBLe XVII. 
Showing the Difference in the Interval between the Time of the Moon’s 'Transit 
and the Time of High Water, and the Mean Interval (Column A. Table III.) 
for every Minute of the Moon’s Horizontal Parallax. 


Moon’s | ty, p, 54’,| H. P. 55.| H. P. 56.| H. P. 57.| H. P. 58’.| H. P. 59.| H. P. 60’.| H. P. 61’. 
| : 


P12 
12 


| 


eo ew 
oS Sesecdcest 
Oia 0100 00 OB 
m1 eeoto eB 
toeeeaed 
es |e a 
b> = Oo mm Ore 8 


+Htt+ ++4++4+ 
It++ ++I TEI 


OrmRwWw NNW OCT 
tttt++ ++4++4++ 


Geo oo a) 
== Se ae 
S—_— oo 
met CO CO bO OO LO 
— SS — bd to bo 
| ae 
ma me LO ho bo bo 


geo 

| 4+ 

Oo RNOWNW = 
J feilheea| 
ela 


bohobo era NO NSTEOtO 
ee ee a 
Sr NT He C2 bO 


co. & 
© coc e 


© mann 
ma) oe) eee ee 


© 
Ge 
—) 


— 
ro) 
it) 
oO 


— i 
—! S 
= S 
DNOOW~ YH Wohoes ets 


+t++++ + 


aa el Wa Va 





TasLeE XVITI. 


Showing the Difference in the Height of High Water, and the Mean Height 
(Coluinn B. Table V.) for every Minute of the Moon’s Horizontal Parallax. 


Moon’s | 7, P, 54, | H. P. 55'.| H. P. 56’. H. P, 57, H. P. 58’. H. P. 59’. H. P. 60%.| H. P. 61’. 











SG ee a Sep 
a | ella a at 


h m Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
0 0} —0.52 533 — 30 +.10 +.06 23 IESE +.53 
030 | — 50 — .28 —120 +.08 tal 7 +.41 1.836 +53 
fimo | — 58 — 44 —.09 —.07 =m26 pe.28 ae +.61 
1 30 — 09 —.16 +.03 — .07 +.23 +.23 + 41 +.77 
0 == By f — 52 —.15 — 05 +.)2 +.24 + .30 +.75 
Mes | — 54 Ay =. 28 +.10 +.08 +.34 + .69 +.79 
em0 "|. —. .68 = 57 —.25 +.06 +.05 aA? + 83 
i230 | — 63 — .23 —.18 +.08 8 +56 +1.00 
4 0 — o7 —.28 —.12 +.14 +.20 +.66 + .98 ; 
i430) — 49 = 29 =13 +-.23 +.67 BE .76 + 83 : 
5 0] — 50 — 40 — 30 +25 +.53 +.80 
SaSONl| — .47 — 40 —.37 7 +.50 +.86 
rig | == 45 — .28 —.19 Bea +.50 2.71 
Le te — 21 —.09 +.05 +.40 +62 oe 2B 
ao | — 61 — .29 = 9 +.05 +31 © i254 =. 253 
4 7 30 — 740d —.18 — .28 +.01 +.15 +.33 + .58 
oF 9 — .68 —.30 — 25 +.05 +.02 — .08 + 5+ | 
; 8 30 — 4 —.27 — .26 +.01 —.20 +42 + Ad 
O00 | = .26 = 2 —2i =| —.23 276 + #39 
19 30 | + .03 —.24 = i —.26 —.09 +.30 + 45 =. 87 a4 
10 O — .09 —.30 —.11 —.14 +.14 +.36 + A9 +.69 I 
110 30 = .20 —.oF —.07 -+.03 +.32 -+-.36 + 48 +.53 | 
pe 0 — wol —.31 —.14 +.21 +.26 +.26 + 51 +61 | 
11 30 — .43 — 22 | — 29 + .27 | +.13 +.14 + 416 +.68 
1 ES A 
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TaBLe XIX. 


Showing the Difference in the Interval between the Time of the Moon’s Transit 
and the Time of High Water, and the Mean Interval (Column A. Table III.) 
for every three degrees of the Moon’s Declination. 





Moon’s 


Trott 8) 3° Dec. | 6° Dec. | 9° Dee. {12° Dee. 115° Dec. |18° Dec. }21° Dec. 124° Dee. |27° Dec. 
h m m m m m m m m m 
00} +8 let 5 (eaey [es | eo R ae eee 3 ecu 
030] +499 | a6 | 49 | ae come E>; | aa | = 
10} +38} 48 | tio | + ceeeE RBS O88 30 oS ae 
130) 465 |) +8 | 47 | +o 1 ae! sae) Se 
2 ol! +8681 +8! 46 | 44 | se) 2 oR eee) | 2 ee 
230 | 4267| +8 | eet | 423 | Shoe) 2 on ee) 2a 
301491 49 7 +6 | eg | 304 1) 2 ol Reo ee, 
330 | +117) 411 | 499 | 325 | Pe eo eo = G 
on eee Sy ty) oe ) Bal |i eae 
4.30) + 8°) 4 88 |e Smee culeerom nD o | —6 

5 0 | 418 | 419° | 17 elo ln 0 pe an 

530 | +17 | 414 | ojo qe 13 aes o | 2etl| 3s 

G 0 | 420 | 416) 2b13 Beis eee Gane en ee ees 
630 | 421 — 41190 \ee12 Biee13 sie omnes are || 2aeeg 

70 | +21 4 2219 Wee 1o BIEL 7 (ee 0 2 |e 

730 |) +16 Lig {e414 8] <b18 9) 4010 ees Cee G 

s 0 We14 1s | Beeice| 2216 (ese | Coen 

8 30 (ekie Lise | Meeis | oie | eg ale ee eee 
Me ecoes | ea at See Pay etl, | =| By. 2 
9300 413 et 7 Peat | gees gene om |e en eee 
10b.0 B+ 11 et ce 16 le. 4 | Sone ewe 2G 
10308 +111 +8 | + 3fliae iil+a ov ma || as 
1108] + OOF ot 7 We oth! ae PS! 3h 4 Tyee Was 
30% + 8a 43 4 4 We 3 ig | wes oe 

TaBLE XX. 


Showing the Difference in the Height of High Water, and the Mean Height 
(Column B. Table V.) for every three degrees of the Moon’s Declination. 


couse O 3° Dec. | 6° Dec. | 9° Dec. |12° Dec. |15° Dec. |18° Dec. 121° Dec, |24° Dec. |27° Dee. 


h m Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 


0} —.10 | 4.07 } +.06 | 4.02 | 4+.04 | —.06 | —.10 | —.08 | —.34 | —.42 
030 | +.09 | —.0l 1 +.06 | —05 | +.14 | +.10 | —03 | —.15 | —.10 | —.20 
1 0] +.23 | —.10 | 4.11 —0Ol | —.02 | +.07 | +.02 | +.03 | —07 | —.35 
130 | +.34 | —13 | +.16 | 4.08 | —.04 | +.07 | +.12 | +.13 | —06 | —.45 
2 0] +40 | —25 | +.10 |] +.15 | +.03 | —.01 | +.15 | —03 | —.15 | —.25 
230 | +.39 -| —25 4 4.08 | +.25 | +.22 | +.01 | +.24 | —.18 | —.18 | =Ol 
3 0} 4.2771 —.10 | +03 | +.27 | +21 | +.04 7)+.21 —09" |= .28 eos 
3:30 | 4b 02g 13 ae 31 | +.16 | +.10) (84.17 (1.01 | =31 Re 
40] +.147] —.01 | 4.54 | +220 | ....... +08 | --.12) | .036 | —.32 “ies 
430 | 4.17 | —05 | +.16 | +10 | —.10 | +06 | +.14 | —08 | —.13 | —.08 
5 0} +21 | —.08 | +.37 | +.07 | —Ol | 4.09 | +.12 | —.28 | —.12 | =08 
5 30} +.22 | —09 | +53 | +04 | +.04 | +.08 | +.04 | —05 | —.08 | —.21 
6 0) +.13 | 4.15 | +.51 | +.18 | +.16 | +.18 | +03 | +.11 | —.19 | —.37 
63 —.09 | 4+.37 | +.19 }] +.97 | +.22 7] +.11 —.03 | —06 | —45 | —.49 
7 07] +19 | —02 | +31 | +.56 | +.26 | +.04 0 | —46 | —24 | —.53 
7.80 | +527] +.38 | +997) +64 |0+-15 | =13 5) —.08 | —.35° | =.19 ee 
8 OO} +48 | +.60 ] +.44 | +57 | +.47 | 4.17 | —07 | —.28 | —.20 | —.61 
8 30 227) +.43 | +.25 | +.74 | +.36 | —.10 | —.28 | —.37 | —.64 
9 0} +43 | +.65 | +32 | +.15 | +58 | +.25 | —.10 | —28 | —50 | —.41 
930 | +.66 | +54 | 4.17 | +.28 | +.87 | +.06 | —.12 | —.31 | —56 | —43 
lO Oo} 4.58 | +58 | 4.37 | +44 | +.36 | +.06 | —06 | —.26 | —.387 | --.44 
19 30 | +.52 | +.58 | 4+.44 | +.42 | 4.21 4-02 |) —.15 —.29 | —.19 | —.64 
11 OF 4.15 | +412 |] 4.31 | 4.31 | 4.18 |] +.05 | —.15 | —.14 | —.30 | —.61 
11 30 |} +.12 | +.24 | +.26 | +.28 || +.12 | —.08 J 4.02 //4.18 || —.38 [) — 44 
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TaBLE XNI. 


Showing the Influence of the Direction of the Wind on the Time and Height 








of High Water. 
Sum of Sum of 
Wirection ales | Times of High Water. | yfean |Heightsof High Water!  yroan 
of Wind. | observed. Error. {_————_-__—__—_—___—__|_ Error. 
| Calculated. | Observed. Calculated. | Observed 
h m h m m ft. a ftw in: inches 
N 38 202 43 201 43 —2 Sl? 2 S13. #4. | Se... 
NNE 53 271 200n| © 272 45 ee LioO 2 148 45) 2.2: 
NE 8] 3099 50 362 25 +2 1766 11 if. 9 +1 
ENE 43 230 54 229 55 —l 938 3 951 4 +4 
E 38 126 8 127 0 +] 829 7 834 9 +2 
ESE 16 96 47 95 25 —5 348 56 o44 5 -J 
SE 23 125 0 5 ee hole ee casi 485 6 485 8 ee 
SSE 18 117 34 117 355 ‘+1 3/2 8 369 3 —2 
S 29 148 58 149 30 +1 608 8 603 6 —2 
SSW 36 262 25 264 40 +4 734 3 JOG Ee acces 
SW 148 877 29 874 0 —1 IPL A | SABRE || ee 
WSW 55 286 52 283 35 —4 1189 8 1179 8 —2 
W 36 B21 oF 220 0 —3 771 9 74 a ee 
WNW 10 70 40 69 55 —4 210 7 209. 10a. 
NW | 37 189 51 188 35 —2 810 4 SLOMVIE Wie... oc 
NNW | 36 197 41 197 10 —] 755 2 (Be! 371) | ee 


MDCCCXXxXI. 





